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FRIDAY, MARCH 5, 1886. 


COMMENT AND CRITICISM. 


IT SEEMS PROBABLE that in the latter part of 
April, and first part of May, we are to have the 
unusual spectacle of two fine comets visible at the 
same time. We have already mentioned the in- 
creasing brightness of Barnard’s comet, and we 
now learn, from Dr. Oppenheim’s study of the 
comet discovered by Fabry at the Paris observa- 
tory on Dec. 1, that this comet will greatly sur- 
pass Barnard’s in brilliancy. It will be seen in 
the north, and its position will be very similar to 
that of the brilliant comet of 1881. For a short 
time it will not set at all in our latitude, but will 
remain visible throughout the night. The comet 
is now visible in a moderate-sized telescope, and is 
increasing slowly in brightness. About April 1 
the increase will become more rapid, and by the 
middle or latter part of that month it will un- 
doubtedly become visible to the naked eye. Its 
maximum brightness, over six hundred times as 
bright as when it was discovered, will be reached 
about the first of May, when it will be situated in 
the sky, not far from Barnard’s comet; and by 
the end of May it will have passed south of the 
equator, becoming again a telescopic object. An- 
other favorable circumstance is noted in the fact, 
that, when the comet is at its brightest, there will 
be no moon to detract from its splendor. Dr. 
Weiss points out the possibility that on the 26th 
or 2%th of April the comet may be between us 
and the sun, and may consequently be projected 
on the sun’s disk. 


THE ANNUAL REPORT of the managers and 
superintendent of the reformatory at Elmira to 
the New York legislature is not a very large 
document, but every page of it is of the greatest 
interest. It is the record of the progress of an 
attempt, not merely to confine and punish crimi- 
nals, but to reform them, and to make good and 
useful citizens out of a class of men usually given 
over altogether by society as dangerous. It will 
be remembered that this institution was founded 
in 1870; and it was then enacted, that, at the 
discretion of the court, any male criminal between 
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the ages of sixteen and thirty, who had not pre- 
viously been sentenced to a state prison in this or | 
any other country, might be sent to it; and by 
the provisions of the act the managers were made 
a reforming and not a merely punishing body. 
No criminal was to be confined for a longer period 
than the legal term of the sentence for the crime 
of which he was convicted; but he might be 
released at any time after six months’ confine- 
ment, if, in the judgment of the managers of the 
institution, he was sufficiently reformed to be 
trusted with his freedom. How well Mr. Z. R. 
Brockway, the superintendent, has succeeded in 
his task of reformation, is well known to students 
of our penal institutions, and the many problems 
connected with them. But we believe that the 
general public will hardly be prepared to hear the 
facts and figures adduced in the present report. 


Mr. Brockway believes that the common incen- 
tives to crime are ignorance, improvidence, and 
indigence ; and he undertakes to employ the time 
during which the prisoners are confined, in en- 
deavoring to remove and guard against these 
incentives. To ignorance he opposes education ; 
to improvidence and indigence, voluntary earning 
and saving; and he calls these ‘‘ indispensable 
elements in any rational, effective, reformative 
system of prison management.” The details of 
the scheme of instruction, as given in this report, 
are marvellous, especially those concerning the 
English literature class, which is a new feature, 
and one called into being in order to fill in the 
gap between the hours of compulsory labor and 
compulsory study, —a period ‘‘in which inmates 
returning to their accustomed thoughts often 
return, at the same time, to their former selves ; 
so that much labor was lost, and injury derived.” 
Imagine five hundred felons intently poring over 
‘Hamlet,’ the ‘Canterbury tales,’ ‘ Rasselas,’ 
Bacon’s ‘ Essays,’ Browning’s ‘Rabbi ben Ezra,’ 
—names selected at random from a long list of 
works studied! This sounds very fanciful ; but, 


asa matter of fact, the results are very practical. 


The reformatory keeps accurate statistics regard- 
ing its inmates; and, of the 2,061 prisoners 
handled under the act of 1877, the state has pro- 
tection against 1,878, or 91.1 per cent; and it is 
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unprotected against only 183, or 8.9 per cent. Of 
the former number, 658 are still in custody at the 


reformatory, 109 were released and sent out of 


the state, 11 were absolutely released as satisfac- 
tory without any parole, and 735 were released 
after parole. 


Mr. Brockway, in another set of tables, esti- 
mates that 81.2 per cent of the whole number 
paroled are reformed, and that only 16.3 per cent 
returned to criminal practices or contact. This is 
a wonderful showing, and betokens a departure 
in prison theory and practice that should before 
long become general. Under this system the 
state does not lock its offenders up for a certain 
time, and then take its chances with them ; but 


it employs the months of confinement in guard- 


ing itself against the future. On the consequent 
advantages to the criminal and to society, not a 
word need be wasted. An interesting and valuable 
appendix to the present report is a series of charts, 
prepared by Mr. Brockway, to show graphically 
the fluctuations in the course and progress toward 
release, of one thousand prisoners under the re- 
formatory system. They show some curious cases 
of what may be called ‘reversals to type,’ and are 
valuable as psychological and ethical studies. The 


average population of the institution in 1885 was | 


647 ; the average period of detention of the present 
inmates was 16.9 months ; and the average deten- 
tion before parole, and of the whole number pa- 
roled to date, was 20.7 months. 


THE COMMITTEE of the national academy, to 
which was referred the question of a new naval 
observatory, as mentioned in our last week’s issue, 
was called upon by the secretary of the navy for 
an opinion on two other questions of consider- 
able interest to astronomers: viz., the expediency 
of making the change in the beginning of the 
astronomical day from midnight to noon, as rec- 
ommended by the meridian conference; and as 
to the advisability of asking congress to make an 
appropriation for the observation of the total solar 
eclipse of Aug. 28-29. In regard to the astro- 
nonmical day, the committee recommends that the 
change should be made as soon as sufficient concert 
of action can be secured among the leading as- 
tronomers and astronomical establishments of the 
civilized world, —‘in 1890 if possible; if not, in 
1900.’ This conclusion is reached, in view of the 
general consensus of the astronomers of this coun- 
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try in favor of the change, and the adhesion to the 
same view of so important an institution as the — 
Royal observatory of England. 


In regard to the observation of the eclipse, the 
committee is not in favor of calling upon congress 
for an appropriation, on the ground, mainly, that 
there would not probably be sufficient time to 
make such preparation of instruments and ob- 
servers as to insure results commensurate with the 
magnitude of the undertaking. The report says, 
‘‘TIn addition to the observation of the sun itself, 
andthe luminous phenomena attending it, it is 
desirable to obtain photographic maps of all the 
surrounding region, to the distance of at least ten 
or fifteen degrees from the sun, for the purpose of 
finally setting at rest the still mooted question of 
an intra-mercurial planet. It is true that the as- 
tronomical world is at present disposed generally 
to discredit the existence of such a body ; yet the 
evidence on the subject, up to this time, is mainly 
negative, as it must always continue to be, so long 
as it depends upon direct vision. In a photo- 
graphic map taken during total eclipse of the sun, 
of the whole region within which such a, planet 
must necessarily be confined, the object, if present, 
must present itself, and could not fail to be recog- 
nized.” 


RAILWAY COMPANIES have become so impor- 
tant a part of our industrial organization, and 
the power they wield is so great, that the right 
adjustment of their relations to individuals and 
to the public at large is imperatively necessary. 
Troubles are constantly arising between the com- 
panies themselves, between the companies and 
shippers, and between the companies and their 
employees, leading oftentimes to a great disturb- 
ance of the national industry. <A railroad ‘war’ 
is raging at this very moment among the trans- 
continental lines at the west; and it is only a 
short time since a dispute between corporations 
and their workmen almost paralyzed the business 
of Galveston. How such disputes can best be 
settled, — whether by state regulation, by arbi- 
tration, or by leaving the evil to work its own 
cure, —is the question before us deserving notice. 
We would call attention to a certain distinction 
which prevails in the matter, and which is liable 
to be insufficiently attended to. The state may 
interfere with the making and execution of con- 
tracts for either of two purposes, — for the sake 
of the contracting parties or of one of them, or 
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for the sake of third parties or of the general 
public. A contract between two parties may 
have an important effect on the rights and inter- 
ests of persons who are noway concerned with 
the making of it, and in such cases it has long 
been the custom for the state to interfere for the 
protection of those persons. Such cases often 
arise in relation to common carriers. For in- 
stance: if a railway company charges one shipper 
a higner price for carrying freight than it charges 
another for the very same service, it does injus- 
tice to the party against whom the discrimination 
is made; hence recent decisions of the federal 
courts have declared such discrimination to be 
unlawful. 


THE MEETING of the American economic asso- 
ciation, held on Saturday last in this city, indi- 
cated that the interests of the association are being 
wisely provided for, and that the plans under 
preparation are in the interest of true science. It 
showed itself cautious, and gave no countenance 
to the establishment of a newer creed with fresh 
dogmatic utterances. In the deliberations the 
prominent fact stood out that the purpose of the 
society must be in method. Scientific method of 
investigation is the great need of economics at the 
present time, and it is to this department of work 
that this new association can unfalteringly com- 
mit itself. The patient collection and analysis of 
facts is a necessity which requires no apology in 
these days of confusing arguments drawn from 
insufficient statistical and social data. The coun- 
cil, however, assembled for practical work, and 
took a step forward in the development of the 
usefulness of the society by admitting the Con- 
necticut valley economic association into its mem- 
bership. This force, of about seventy-five mem- 
bers, is located chiefly at Springfield, Mass., and 
is a local society recently founded, and modelled 
after the constitution of the larger association. 


It was also determined to publish at an early date 


one or two monographs, as well as the secretary’s 
report, which will shortly be in print. 


GEOGRAPHY-TEACHING IN GERMANY. 


In the matter of geographical education, Ger- 
many may be taken as the model which other 
European countries are following, so far as their 
special circumstances will permit. It is true that 
teachers like Dr. Lehman and Professor Wagner 
are not satisfied with the position yet attained in 
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German schools. But to the eyes of Mr. Keltie, 
accustomed as they were to the methods and appli- 
ances of English schools, Germany seemed very 
far ahead. He therefore devoted a considerable 
portion of his ‘report,’ recently published by the 
Royal geographical society, to a description of 
what we may call the German system of geo- 
graphical education, According to him, the ideal 
aimed at, and indeed being rapidly carried out, is 
to have one continuous course of geographical in- 
struction from the first year in the primary school 
up to the university. 

The preliminary stage, or what is known in 
Germany as heimatskunde, combined with or pre- 
ceded by actual observation, is met with in nearly 


all the primary schools and in the preparatory 


classes of the higher schools. There are no text- 
books in this early stage, except for the teacher, 
the pupil obtaining his ideas from actual observa- 
tion or practice. The instruction begins with the 
student’s home surroundings, and proceeds out-~- 
wards from the town to the district, then to the 
province, Germany, Europe, and, finally, the world 
in general. At the outset the pupils are given a 
mastery of the cardinal points, the course of the 
sun in the heavens, and similar elementary no- 
tions. This is done, not by compelling him to 
commit the compass-card to memory, but by get- 
ting him to find the direction of his own house 
from the schoolroom, and by encouraging him to 
apply a few simple ideas in his daily walks and 
games. The next step is to teach him how to 
read a map. Here, again, his local knowledge is 
utilized. A map of his own town is procured, 
and he learns how to trace his own homeward 
path, and to find out the direction of some well- 
known buildings. Then he often visits, map in 
hand, the surrounding country, and thus learns 
the actual meaning of this or that geographical 
symbol. Often these excursions are extended to 
distant points of interest. Many teachers think 
that students acquire this faculty of map-reading 
best by learning how to use the geographical 
symbols themselves, or, in other words, by prac- 
tice in map-drawing ; but, wherever this method 
is followed, it is insisted on that the drawing is 
done, not to produce a work of art, but solely to 
familiarize the pupil with contour lines, mountain- 
shading, and other similar signs. In some schools 
the pupils build up the relief of a country with 
sand ; in others the contour lines are reproduced 
in card-board, and the relief is built up with great 
exactness. When the maps are well made, as most 
modern German maps are, no better way to teach 
the meaning of geographical symbols could be 
devised. But the conditions must be favorable ; 
and, above all, maps with unusual symbols, such 
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as water-partings indicated by black lines, should 

never be used in the schoolroom. 

The young German does not leave his geography 
behind when he leaves the primary school. Far 
from it, as, in the gymnasia and realschulen, 
geography is taught for two hours a week through- 
out the whole course, except that, in some gym- 
nasia (classical schools), the last two years are 
devoted to other subjects. What is actually taught 
may be gathered from the following summary of 
the programme of the realschule of the first order 
at Leipzig : — 

Sexta (lowest class). — Leading principles of physical geog- 
raphy, general view of the earth, geography of Sax- 
ony, exercises in map reading and drawing. 

Quinta.— Advanced instruction in the above branches, 
Germany taking the place of Saxony as the special 
subject. 


Quarta. — Revision of the work of the two previous years, 
extra-European continents. 


Tertia.— Germany, both physical and political, map- 
drawing. 

Unter secunda. — Foreign European countries and their 
colonies. 


Ober secunda.— Extra European continents, especially as 
to their physical conditions. 

Unter prima. — Astronomical geography. 

Ober prima.— Revision of the whole field, astronomical 
geography. 


As to methods, Mr. Keltie was impressed by the 
fact that the teaching of geography was a much 
more lively operation on the continent than in 
England. In Germany the teacher counts for a 
great deal; the text-book, for very little. There 
is almost no Jesson-hearing ; the text-book, when 
used, simply furnishing a text for the teacher's 
explanations. No attempt is made to crowd the 
lessons with minute details—no long lists of names ; 
no tables of statistics, of population of cities, 
lengths of rivers, or heights of mountains. The 
memorizing is confined to the leading principles, 
facts, and features. In fine, when a German boy 
leaves the higher school for business or the uni- 
versity, he carries with him a sound working 
knowledge of geography. 

Of course, there could not be such good teaching 
without good teachers ; and it is a fact to be noted, 
that, at the present moment, the leading universi- 
ties of Germany set out to train teachers of 
geography exactly as they do teachers of history, 
archeology, or botany. A dozen years ago this 
was not so, as nearly all the twelve professorships 
of geography have been founded since 1873. Now, 
however, geography is on an equal footing with 
other branches in more than half of the German 
universities. At Goettingen, for example, a man 
may take his doctorate, with geography as his 
special subject. Then, too, there are examinations 
for the right of teaching (facultas docend?) geog- 
raphy in the higher schools. These examinations 
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are of two degrees or stages: 1°, for the right to 
teach in the lower classes ; and, 2°, for the right to 
give instruction to the highest classes. The course 
for this last examination extends over two years. 
The candidate must attend a systematic series of 
lectures on the facts and principles of geography. 
At the ibungen, or exercises for advanced stu- 
dents, practice in the best methods of teaching is 
afforded. Special investigations are encouraged by 
some professors, as, for instance, by Rein at Bonn, 
and Richthofen at Leipzig. Mr. Keltie ‘assisted’ 
at one of these practice-courses, and was evidently 
surprised at the excellence of the work presented. 
There is no doubt, that, as the supply of well- 
trained teachers becomes more ample, the teaching 
of geography will be still further improved. What 
has already been accomplished is well set forth in 
the following sentence from the recent ‘memorial’ 
of the Royal geographical society : — 

‘¢ An impartial comparison of the literary results 
of English and German travel at the present day 
seems to show that the educational advantages 
which we ask for in England, and which are 
attainable in Germany, have there borne their 
actual fruit in developing and directing the powers 
of observation in German travellers.” 


METEOROLOGICAL CONFERENCE. 


ON invitation of the chief signal officer, U. 8. 
army, representatives of a number of the state 
weather services met in Washington on Feb. 23 
and 24, to consider the relation of state services to 
the signal service, matters of observation, display 
of local weather-signals, and related topics. The 
meeting was opened by General Hazen, chief sig- 
nal officer. Prof. T. C. Mendenhall of the signal 
office was then chosen chairman, and Prof. W. M. 
Davis was appointed secretary. Four sessions 
were held in the lecture-room of the national mu- 
seum, and the following action was taken. | 

The conference recommends that the volunteer 
observers of the state weather services should 
make their regular thermometric observations at 
VAM., 2and9P.M. When maximum and mini- 
mum thermometers are used, they should be read 
at the latest hour of observation in the day, pref- 
erably at 9 P.M. Observers of rainfall are advised 
to use the new form of rain-gauge adopted by the 
signal service, or to follow this pattern as nearly 
as possible. The gauge should, when practicable, 
be placed with the collecting-edge one foot above 
the ground, and should stand at least twice as far 
from adjacent objects, such as trees, buildings, 
fences, etc., as the height of these objects. The 
conference disapproves of placing rain-gauges on 
the roofs of buildings. | _ 
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Committees were appointed as follows: Messrs. 
Dunwoody, Meil, and Upton, to prepare forms for 
records to be used by state services and volunteer 
observers ; Messrs. Davis, Thomas, Mell, Dunwoody, 
and Woodruff, to report on a system of weather- 
signals for local display throughout the country ; 
Messrs. Mendenhall, Fuertes, Dunwoody, Upton, 
and Payne, to consider plans for a permanent 
organization of the conference. 

The attendance at the conference represented so 
many parts of the country, that its recommenda- 
tions will doubtless have due weight in securing 
the desirable end of uniform methods of work in 
the state services now in operation, and in those 
yet to be formed. Among the members of the signal 
service, there were present Professor Mendenhall, 
Lieutenants Dunwoody, Woodruff, Finley, Walshe, 
and Day, Professors Ferrel, Abbe, Hazen, Russell, 
and Marvin, and Mr. McAdie. The state services 
were represented by Professor Thomas of Ohio, 
Professor Payne of Minnesota, Professor Young 
of Nevada, Professor Mell of Alabama, Messrs. 
Henderson and Redding of the bureau of agri- 
culture, Georgia, Professors Upton and Davis and 
Messrs. Rotch and Ellsworth of New England, and 
Professor Huston of Indiana. Professor Fuertes 
of Cornell university, and Mr. Gillingham of Vir- 
ginia, volunteer observers of the signal service, 
were also present. 

The conference adjourned, to meet again at the 
call of the committee on permanent organization. 

At the meeting of the committee on permanent 
organization, held after the adjournment of the 
conference, it was decided to organize under the 
name of the ‘Association of local weather services,’ 
and to hold meetings annually in February. The 
object of the association is to encourage and pro- 
mote the mutual co-operation of the local weather 
services and the general weather service of the 
United States. Its membership is limited to the 
officers of local services or duly appointed delegates, 
together with representatives from the chief offices. 


METHOD OF STATING RESULTS OF 
WATEHR- ANALYSES. 


THE Chemical society of Washington, at the 
meeting of Nov. 12, 1885, appointed a committee 
to consider the present state of water-analyses, 
and to present a method of stating analyses 
adapted for general use, in order that those here- 
after published may be readily compared with 
each other and with future work. This commit- 
tee reported Feb. 11, 1886, and was authorized to 
prepare an abstract for publication, in order to 
call the attention of chemists to the subject. 

The society earnestly recommends the adoption 
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of the scheme which is herewith briefly presented. 
The full text of the report will be published in the 
next bulletin of the society. 

Water-analyses are usually made to answer one 
of three questions: viz., 1°, Is the water useful 
medicinally ? 2°, Is it injurious to health? and, 
3°, Is it suitable for manufacturing purposes? 
Many books relating to water were published 
during the eighteenth century, but accurate 
chemical analysis was not attempted until about 
1820. As the earlier analyses were isolated, rare, 
and made for special purposes, the form of the 
statement was of little importance, if it was only 
intelligible.. At the present time. however, water- 
analyses are very numerous, An examination of 
about a thousand shows some forty-two methods 
of stating quantitative results, there being some- 
times three different ratios in the report of one 
analysis. Such discrepancies render comparisons 
difficult and laborious. 

The various methods of statement may be 
classified under the following general forms : — 

1°. Grains per imperial gallon of 10 pounds, or 
70,000 grains. 

2°, Grains per U.S. or wine gallon of 58.3872 + 
grains. 

3°. Decimally, as parts per 100, 1,000, 100,000, 
or 1,000,000. | 

4°, Asso many grams or milligrams per litre. 

The last two would be identical if all waters 
had the same density ; but as the densities of sea- 
water, mineral waters, etc., are much above that 
of pure water, it is plain that the third and fourth 
modes are not comparable. 

The committee therefore unanimously recom- 
mends — 

1°. That water-analyses be uniformly reported, 
according to the decimal system, in parts per 
million, or milligrams per kilogram, with the 
temperature stated, and that Clark's scale of 
degrees of hardness, and all other systems, be 
abandoned. 

2°, That all analyses be stated in terms of the 
radicals found. 

3°. That the constituent radicals be arranged in 
the order of the usual electro-chemical series, the 
positive radicals first. 

4°, That the combination deemed most prob- 
able by the chemist should be stated in symbol 
as well as by name. : 

The abandonment of Clark’s scale has been 
recommended by Wanklyn and Chapman; and 
the recommendation made by the committee does 
not involve the disuse of his method, but merely 
the bringing of it into accord with the decimal 
system, —the changing from grains per gallon to 
milligrams per kilogram. 
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The last conclusion (No. 4) was deemed desirable 
from the frequent confusion in the statement of 
the iron salts and of the carbon oxides. 

The committee is unanimously of the opinion 
that analyses in the form recommended will prove 
quite as acceptable to boards of health and to 
the public in general, for whom such analyses 
are often made, as if presented in the mixed 
and irregular forms commonly adopted. 

The committee also feels sure that the people in 
general are better able to form a definite idea of 
the character of a water from a report stated in 
parts per 100, parts per 1,000,000, etc., than from 
one expressed as grains per gallon, the latter 
being a ratio wholly unfamiliar to any but those 
in the medical or pharmaceutical professions. 

A. C. PEALE, M.D. 
Wm. H. Seaman, M.D. 
CHAS. H. WHITE, M.D. 


PARIS LETTER. 


MANY interesting scientific events have lately 
attracted attention here. The limits of my present 
letter will not permit me to speak of them all, and 
I will therefore confine myself to the most im- 
portant ones. 

The appointment of Mr. Mathias Duval to the 
professorship of histology in the medical school 
is one that does not meet entire approval. Mr. 
Duval is certainly an able man, and one much 
liked by his students; but it cannot be said that 
he is well fitted for the task he has assumed. He 
is much more proficient in anatomy and physi- 
ology than in histology. It had been hoped that 
the faculty of medicine would appoint to this pro- 
fessorship an histologist of known reputation, 
such as Mr. Malassez. There will be, however, 
one good result of Mr. Duval’s appointment : his- 
tology will undoubtedly be taught in a clear and 
precise manner, which had never been the case 
under C. Robin’s instruction. Mr. Duval is an 
excellent vulgarisateur, and thoroughly under- 
stands teaching. His students will certainly learn 
histology much better than they have hitherto. 

With this accession to the faculty, however, 
the resignation by Mr. Vulpian, of his appointment 
as médecin des hépitaux, is much regretted by his 
pupils. His reasons are not very wellknown. It 
has been stated that he did so in order to devote 
more attention to his patients; but the truth is, 
he has not much practice, and the greater part of 
his time is given to laboratory work. He has 
recently been asked to accept the appointment as 
secretaire perpétuel of the Academy of sciences, in 
the event of Mr. Jamin’s death (which occurred 
yesterday), and it may be that he has thus sought 
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opportunity to devote himself to this very absorb- 
ing task by resigning his other arduous occupa- 
tions. | 

Mr. Paul Bert took his departure from Paris for 
Tonquin yesterday evening. Monday last he 
made aspeech at the meeting of the Academy of 
sciences, bidding adieu in rather pathetic tones. 
The academy, however, reciprocated neither his 
real or assumed feelings nor his speech. One can- 
not but wonder at the general approval of Mr. 
Bert’s mission to Tonquin. He himself is over- 
flowing with happiness. His friends are sure he 
will do well, and be of use in Tonquin. His ene- 
mies— and they are not few — are convinced that 
he will commit some great blunder, and kill him- 
self politically. They, however, feel a great relief 
in the fact that they will be rid of him for some 
time. Everybody is satisfied, even the Academy 
of sciences, who listened to his last speech with 
much coldness, as though to impress upon him 
their lack of interest in politicians. It certainly 
is a strange and unusual occurrence, in France at 
least, for a scientific man to become a politician, 
though it must in justice be said that Mr. Bert is 
aman of much intelligence; and, should he fail, 
it will be due rather to his temper than to his lack 
of ability. 

A new French scientific periodical, the Archives 
Slaves de biologie, has recently made its appear- 
ance. It is published by Messrs. Richet & Men- 
delssohn, and will be devoted to the more im- 
portant scientific works that are published in Rus- 
sian, Tcheque, and other kindred languages. It 
will comprise original communications in French, 
or translations from the Russian, with reviews of 
the latest works on biological sciences in general. 
The first number contains more than three hun- 
dred pages of large octavo size, including origi- 
nal memoirs by Fritsch, on recently discovered 


human crania; of Godlewski, on Pocta and Wier- 


zejski on fossil and living sponges; of Dani- 
lewsky and Kowalewsky, on Nawalichin and 
Botkine; and of many others, on various medi- 
cal and physiological subjects. The remaining 
pages.are filled with reviews and critical notes on 
the recent biological work in the Russian and 
kindred languages, from such writers as Men- 
delssohn, de Varigny, Danysz, Halperine, and 
others. The project is certainly a very com- 
mendable one, to thus gather up in a single jour- 
nal all the scientific work of a country ; and in 
this particular case the idea is all the better, from 
the fact that Slavonic savants do not all write in 
the same language, and that their scientific pa- 
pers are not commonly met with. It is very likely 
that the periodical will be successful, filling as it 
does such a useful field. The example of the 
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Archives Italiennes de biologie is certainly en- 
couraging, and we doubt not that the present 
journal will be as favorably received. 

The unveiling of Claude Bernard’s statue, 
erected in front of the College de France, took 
place some days ago. The ceremony was attended 
by very few persons, owing to the inclemency of 
the weather. Addresses were made by Mr. Ber- 
thelot, Mr. Renan, Paul Bert, and Mr. Dastre. 
Mr. Renan is of a very humorous turn of mind, 
and has a way of causing amusement at the ex- 
pense of others,—a way that is very pleasant 
when it does not concern one’s self. Speaking of 
P. Bert as one of the pupils of Claude Bernard, 
he said that Mr. Bert would also have his statue, 
some day or other, near that of Bernard. Mr. 
Bert took this in all seriousness, and with much 
thankfulness, thinking that he certainly deserved 
this honor. All except himself, however, per- 
ceived the point of Mr. Renan’s remarks. Jokes 
should not be too refined; otherwise they may miss 
their mark, as did the present one. The best ad- 
dresses were those of P. Bert and Mr. Renan. 
That of Mr. Berthelot was rather long, and Mr. 
Dastre did not say any thing new or interesting. 

A. month or so ago I had the opportunity of see- 
ing Mr. Chevreul at the meeting of the French 
academy, where Bertrand was pronouncing his 
discours Ce réception, which was answered by 
Pasteur. Mr. Chevreul is very well preserved, 
and does not appear as old as he really is. He had 
an inclination twice or thrice during the meeting 
to take a little nap, but he struggled successfully 
against it. One or two allusions to his old age, 
and to his long, fruitful career as a chemist, re- 
ceived much applause. A person who has known 
him well for a long time says that he is certainly 
not weaker in intellect than he was eight or ten 
years ago; but, contrary to the general fact that 
old people recollect better, events that have trans- 
pired during their youth than later ones, Mr. 
Chevreul speaks only of his experiments on colors, 
not caring to talk at all of his very important and 
useful discoveries on the corps gras, on soap, 


candles, etc., which he seems to forget. Vv. 
Paris, Feb. 138. 


NOTES AND NEWS. 


Mr. PAStEuR, according to a telegram to the 
New York Herald, read on Monday last a paper 
before the French academy of sciences, giving the 
results of his methods of treatment for hydro- 
phobia. Three hundred and fifty persons have 
been treated, including twelve Americans, all of 
them successfully, except one, who was not 
brought to the laboratory till thirty-seven days 
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after having been bitten. During the six years 
preceding 1885, in the department of the Seine, 
517 persons had been bitten by mad dogs, from 
which there resulted 81 deaths, or about one out 
of every six bitten. It is proposed to open an 
international establishment at Paris for the inocu- 
lation treatment, and already funds are being 
largely subscribed. 


— The dog by which the Newark children, who 
were sent to Paris for treatment, were bitten, was 
evidently not mad. The dog, it will be remem- 
bered, was killed at the time; but seven others 
which were bitten by it have been kept under the 
closest surveillance, and have shown no indica- 
tions whatever of hydrophobia. They have been 
released. 


— In our issue of Feb. 19, in mentioning Miss 
Crocker’s ‘ Methods of teaching geography,’ an 
unfortunate slip of the pen made us give Miss Hale 
the credit of its authorship. It was written by 
Miss Lucretia Crocker, and is in every way a most 
creditable piece of work. 


— The ‘ Forum’ (New York, Forum publishing 
Co.) is the title of a new monthly magazine, edited 
by Lorettus 8. Metcalf, the former managing 
editor of the North American review. The maga- 
zine will address itself to the mass of intelligent 
people, and will discuss subjects that concern all 
classes alike, — in morals, in education, in govern- 
ment, in religion. The first number, for March, 
contains articles by Prof. Alexander Winchell (on 
Science and the state), James Parton, E. P. Whip- 
ple, Drs. R. H. Newton, EH. E. Hale, A. Cleveland 
Coxe, W. A. Hammond, M. J. Savage, and Howard 
Crosby. | 

—A new polar expedition, says Das Ausland, 
under the leadership of Dr. Bunge and Baron Toll, 
has been organized for the zoGlogical and topo- 
graphical investigation of the islands of New Si- 
beria. The expedition will reach its destination 
the coming spring. 

— The American economic association held a 
business-meeting in New York, Feb. 27, President 
A. Walker in the chair. The next meeting will 
be next autumn, at a date not yet fixed upon. 


— A bill limiting the hunting of deer or the sale 
of venison in the state of New ‘York to the period 
between Aug. 15 and Nov. 1, has been passed by 
the assembly. The bill also prohibits the trans- 
portation of dead deer by railroad companies, ex- 
cept that the bodies of two deer killed by a sports- 
man may be taken to his home by him in the 
limited period stated. 


—The Naturwissenschaftliche rundschau (Braun- 
schweig, Vieweg & Sohn) is a new eight-paged 
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- weekly periodical, devoted to the ‘ gesammtge- 
biete der naturwissenschaften.’ The first numbers 
are mostly filled with abstracts and reviews. 


— The London Daily telegraph states that an 
effort is at last being made to disinter the Sphinx. 
The work of exhumation is intrusted to Brugsch 
Bey, brother of the distinguished archeologist, 
who will carry out a plan formed by Signor Mas- 
pero. About 20,000 cubic metres of sand must be 
cleared away. To expedite this task a little tram- 
way has been constructed, and 150 laborers are 
engaged for the more mechanical portion of the 
toil. About Easter the work is expected to be 
completed. Then, when the rock out of which 
the statue has been hewn is laid bare, a broad 
circular walk will be constructed aréund it, and a 
high wall built to guard against future encroach- 
ments of desert sands. 


-——A correspondent of the New York Herald 
says that it is very probable that Mr. Rousseau, 
who was sent by the French government to in- 
spect the Panama canal, must report that the 
present enterprise is inevitably to be changed from 
a sea-level canal to a canal with locks, if it is ever 
to be finished by the present company, thereby 
not merely falsifying M. de Lesseps’s assurances a 
hundred times reiterated, but also the very basis 
of the preference given to the Panama route over 
that of Nicaragua. Regular subscriptions to the 
funds are exhausted, and it is proposed to raise a 
hundred or more million dollars by a national 
lottery. 


— It is expected that the Grecian canal, con- 
necting the gulfs of Corinth and Aegina, will be 
completed by the end of the present year. The 
canal will be less than three miles in length, but 
the deepest cuttings are nearly two hundred and 
fifty feet in depth. The canal will admit the 
passage of the largest ships, and will shorten the 
sea distance between the Adriatic and the levant 
a hundred and thirty miles. 


— In a recent paper the eminent French savant, 
Alphonse de Candolle, reproduces with approving 
comments the arguments of Prof. A. Graham Bell 
upon the production of a race of deaf-mutes in the 
United States. In commenting upon the methods 
proposed to prevent this result, he adds that the 
English language is the least favorable of all for 
spoken use among deaf-mutes, as the movements 
of the lips are more often replaced by an accentua- 
tion or intonation that does not produce any visible 
effect. The vowels are articulated less clearly than, 
and are not so sharply differentiated from each 
other as, in the other chief European languages. 
The French has very few words, such as de and 
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crac, in which the lips do not take part in the 
pronunciation, while in English numerous sounds, 
as of n, th, and h, are formed almost wholly by the 
action of the tongue. This is confirmed by the 
experience of intelligent deaf-mutes. Mr. Can- 
dolle suggests, in addition to the views of Pro- 
fessor Bell, that, independently of deaf-mutism, 
marriage between first-cousins should be wholly 
prohibited. He also asks whether greater care 
given to new-born infants would not materially 
diminish the number of deaf persons. 

—-A new edition of ‘Berghaus’ physikalischer 
atlas’ is announced, to be completed in twenty- 
five lieferungen, the first of which will appear 
about the middle of the present month. The work 
is prepared wholly anew, by the co-operation of 
Drs. Drude, Gerland, Hann, Hartlaub, Neumayer, 
and Zittel. 

— The bird-destroying ‘slung-shot’ boy is not 
an eastern innovation. A writer in the Santa 
Barbara, Cal., Press deplores the evil that he has 
grown to be in the west, in the destruction of the 
native birds for millinery purposes. 


— The following works are announced by the 
Smithsonian institution to be now in press: 
‘Scientific writings of Joseph Henry;’ ‘ Flora of 
North America,’ by Asa Gray; ‘Guesde collec- 
tions of antiquities,’ by O. T. Mason; ‘Annual 
report for 1884 ;’ ‘ Paleontological bibliographies,’ 
by J. B. Marcou; * Bulletin of the Washington 
philosophical society,’ vol. vii., for 1885; and the 
different reports of progress in 1885: viz., in 
chemistry, by H. C. Bolton; in geography, by 


J. K. Goodrich ; in seismology and vulcanology, 


by C. G. Rockwood. 


LETTERS TO THE EDITOR. 


Oil on troubled waters. 


One of the most curious things in connection with 
the use of oil on troubled waters is the frequency 
with which it appears as a new discovery. Those 
who would dismiss the subject with a contemptuous. 
sneer at the credulity of people imposed upon by 
sailors’ yarns know little of the prolonged attention 
the matter has received in the past, and of the hon- 
ored scientific men who have studied the problem. 
There is no room here to quote the many observations 
at hand, but only to sum them up, and to present. 
the explanation that has met with most favor. 

The earliest reference at hand in English is found 
in Cavallo’s ‘ Philosophy’ (fourth American edition, 
1879, p. 209). The author points out that oil spreads 
‘instantly’ over water; that the wind has little 
effect in raising waves on the surface of oil, or of 
water covered with a film of oil ; and that from early 
times this fact has been utilized in stilling the waves 
of the sea. The experiments of Franklin and others: 
are cited. 

In Gehler’s ‘ Physikalisches wérterbuch’ (Berlin, 
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1837, band vi. p. 1750 ff.) there is a good presenta- 
tion of the subject, and many facts are cited. Most 
of them are drawn, however, from the thirty-page 
discussion in Weber's ‘Wellenlehre’ (1825). Here 
one finds quotations from Aristotle, Plutarch, and 
Pliny, which show that in early times the power of 
oil to quiet, and so render more transparent, the sur- 
face of water, was known. References are made to 
other and later writers, and to the facts collected by 
Franklin ; and details are given of experiments made 
by him (Phil. trans., lxiv., 1774), and later by the 
Webers. 

From all these data. as well as from the recent 
observations reported in Science (especially vii. p. 
134), it seems that the effect of the oil-film is to 
diminish the ‘ combing’ of the waves, and to prevent. 
in part at least, the formation of small waves, and 
the growth and sharpening of the crests of the large 
ones by the continued action of the wind. The 
exaggerated popular notion that the great waves are 
quieted seems to be erroneous. The only known 
ways of destroying in the open sea the energy of a 
wave once formed are by fluid friction, by rain, and 
by an opposing wind. But we must not under- 
estimate the advantage of preventing the piling-up, 


on a wave already dangerously high, of another only, 


a few inches high. On the well-known principle of 
superposition, it must sometimes happen that the 
crests of waves belonging to two or more systems 
will coincide. The resultant wave is then higher, 
and exposes more surface to the wind : and the crest, 
being sharper, is more easily blown off by the wind : 
so, as the wave is likely to run faster than the ship, 
it may break over her in a way that would not hap- 
pen if it were only a little lower,— if only one of its 
smaller components could be suppressed. 

It is further to be borne in mind, in seeking an 
explanation for the indisputable and useful effect of 
oil, that, as the passage of a wave is the transfer of 
energy but not of matter, the oil will not be carried 
onward by the wave; and that, if the formation of 
new waves over a given large surface could be pre- 
vented, the old ones would speedily pass out of it, 
and those coming into this surface from beyond 
would not be increased, but would decrease some- 
what, because of the fluid friction. 

The practical problem, therefore, before the ship- 
master, is to find some means, 1°, of preventing the 
formation of new waves, or the growth of old ones, 
over a given surface to the windward of his ship, 
and, 2°, of making this surface as large as possible. 
He solves it more or less completely by the use of 
oil; and now we seek an explanation of the action 
of oil from the physicist. | 

The German physicists of the first part of this 
century followed pretty generally the view attributed 
originally to Aristotle, and elaborated by Franklin ; 
the Webers subscribe to it ; and Miincke, in ‘ Gehler,’ 
says it is generally held: in a word, the friction of 
the wind is less on the oil than onthe water. Stated 
in this way, however, the sentence is almost sure to 
convey a false impression. We know of absolutely 
no proof that this is true. if taken with its obvious 
meaning ; but the truth it embodies is simply, that, 
owing to the interposition of the oil-film, the force 
of the wind is not communicated to the water ; and 
this can be explained in a way consistent with mod- 
ern physical notions. Franklin had pointed out how 
a ripple raised by the wind gets higher, broader, and 
longer at each successive vibration [and therefore 
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travels faster]: he compares the effect of the wind 
to the setting of a heavy church-bell to swinging, by 
properly timed impulses of a finger. He thinks the 
adhesion between the oil and water is so slight (if, 
indeed, the repulsion be not strong enough to main- 
tain the film at a small distance from the water) that. 
the film can be moved a little by the wind without 
disturbing the water. He suggests, further, that 
the wind can ‘catch’ hold of the large wave better 
when this is covered with ripples, while, if it be oiled, 
the wind may press it down. The Webers add some- 
thing with reference to the resolution of the force of 
the wind, which seems not quite sound in theory ; 
and Miincke has something to say about a slight bind- 
ing of the surface of the water by the oil. 

But some properties of fluids unknown to the 
earlier physicists have a bearing on the present prob- 
lem. Thus Daniell, in his ‘ Principles of physics’ (p. 
247), says, under the title ‘ Superficial viscosity,’ ‘‘ To 
the same cause [superficial tenacity] we must at- 
tribute the smoothing of the surface of a rough sea 
when oil is poured upon it: the new surface has 
great superficial tenacity and small superficial ten- 
sion, and is not readily broken up into surf.” The 
bearing of this may be shown thus. Imagine a per- 
fectly calm lake : a wind strikes it, and it is covered 
with wavelets. It is not the increase of pressure 
over the lake that causes the waves. but slight differ- 
ences of pressure between neighboring points, due to 
the fact that the winds flow more or less in gusts, 
not steadily. If the surface were solid, or very vis- 
cous, like mucilage or thick oil, the momentary force 
due to the difference of pressure would cease to. act 
before any sensible movement could take place. The 


effect would be the same in kind, though differing in 


amount, however thin the film, or slightly viscous the 
oil may be ; but we should remember that the super- 
ficial viscosity which is effective here is usually 
greater than the viscosity calculated from experi- 
ments where a considerable volume of the liquid is 
used. The effect, too, would be the same in kind, 
though the sea were rough instead of calm. We see, 
then, that an oil-film, by its viscosity (as well as by 
slipping over the water, if Franklin’s view is cor- 
rect), delays the action of the wind’s force on the 
water for so long a time, that the force may have 
ceased to act before any movement begins, and then 
no work is done by the wind on the water. Thus, in 
an extreme case, no new waves are formed, and those 
driven on by the wind through the oil-covered sur- 
face do not have their crests continually elevated and 
sharpened till they are ready to break. 

What might happen in an extreme case does hap- 
pen, to some extent, in every case where oil is used 
on the water. Thus the wake of a ship generally 
shows a surface covered with bubbles more persistent 
than usual, and comparatively free from small waves, 
both effects being probably due to the traces of oil 
coming from bilge-water, the cook’s galley, etc. 
Where a ship is driven before the wind, and the 
waves are running faster than the ship, if oil is being 
used, it is evident that the wind has to pass over a 
long oil-covered surface, and the effect of the oil 
will be especially favorable. Since it is essential to 
this explanation that the oil he spread to the wind- 
ward, little benefit is to be expected from the use of 
oil on waves coming from a distant storm ; nor when 


the wind is ahead, unless means can be used to throw 


the oil a long distance ahead. 
_ If this explanation be correct, as we believe it to 
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be, there is no violation of the fundamental law of 
modern physics,—no destruction of energy. 

The second practical problem is to cover as large 
a surface as possible with the viscous fluid. Fortu- 
nately this can be done easily in accordance with 
principles explained in many modern treatises on 
capillarity : for the surface tension of the film between 
water and air is so much greater than the sum of 
the tensions, oil- water and oil-air, that a drop of oil 
is very rapidly drawn out over an enormous surface. 
If this paper were not already so long, some numeri- 
cal data might be given. The preference shown for 
animal or vegetable oils over mineral oils (Science, 
vii. 183) is probably justified by the smaller surface 
tension and greater viscosity of the former; though 
it may be noted, that, the greater the viscosity, the 
slower the oil will spread, other things remaining the 
same. 

To render complete the explanation of this inter- 
esting and at first sight puzzling action of oil, experi- 
ments are needed by physicists in the laboratory, 
where for various oils the several physical properties 
above named shall be measured, and also experiments 
and observations at sea when wind and waves are 
moderate enough to be measured, and the captain 
may go in any desired direction without danger. A 
few days’ observations, where the conditions can be 
controlled, would be worth hundreds of the desultory 
reports which the hydrographic office is wisely col- 
lecting. CHARLES K. WEAD. 


Professor Thorell and the American Silurian 
scorpion. 


Professor Thorell, who is perhaps the best authority 
upon the Scorpionidae, both recent and fossil, has 
rather severely taken to task some of my statements 
and determinations in connection with the recently 
discovered American Silurian scorpion (see American 
naturalist for March, 1886, p. 269). In fact, so 
sharp and pungent are some of his remarks, that a 
person reading them would naturally infer, that, in 
Professor Thorell’s opinion, I was hardly capable of 
making a reliable observation, at least not upon a 
scorpion. He has shown his good nature, however, 
in the outstart, by admitting that the specimen is 
really a scorpion, and not a Eurypteroid, —a con- 
clusion the exact contrary of that jumped to by one 
critic upon reading the first announcement of its dis- 
covery. For this concession Professor Thorell has 
my heartiest thanks. In his further criticisms, how- 
ever, he is much less lenient, and I wish to briefly 
notice his objections in their order. 

After making the above-mentioned admission, Pro- 
fessor Thorell proceeds to deal with the six ventral 
plates of this, what he calls, ‘rather badly preserved 
fossil.’ In my description in the American museum 
bulletin, I mention that the specimen is ‘ greatly 
compressed ;’ that the ‘dorsal crust is preserved 
over abont two-thirds of the surface,’ mentioning 
the parts; and that ‘‘over the rest of the prae-ab- 
domen and what remains of the post-abdomen or 
tail, parts of the first five segments, the inside 
of the ventral crust is exposed.” This feature of 
the specimen has, I fear, misled Professor Thorell, 
and caused him to fall into an error, into which, if 
he had known the nature of the preservation of the 
fossils (Kurypteroids) found in the formations from 
which the scorpion was obtained, he probably would 
not have fallen. The specimen is greatly compressed 
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vertically, as are all the fossils in the same rock. 
Along the left side of the abdomen there is a line of 
fracture, to the right of which the substance of 
the dorsal plates, and the filling between them, to 
the ventral plates below, has been removed in split- 
ting the rock, and probably left on the other part. 
Along this line the thickness between the two sides 
of the fossil (dorsal and ventral) is about a twentieth 
of an inch or Jess. In speaking of this feature, Pro- 
fessor Thorell says, ‘‘The whole upper side of the 
abdomen is broken or cracked longitudinally,” and 
that the articulations of the ventral parts are *' all 
direct continuations of the articulations between the 
dorsals.”” Neither of these assertions is entirely true. 
The abdomen is partially removed, but not ‘ cracked’ 
in the sense in which he uses the term; and the 
articulations between the joints of the ventral plates 
are not ‘direct continuations’ of those of the dorsal. 
Besides this, the overlapping of the plates show 
directly which is dorsal, and which is ventral; and 
no zodlogist would be apt to make the mistake. If 
we examine the abdomen of a beetle, roach, or 
scorpion, on the exterior, we find the anterior plates 
all overlapping those behind, both dorsally and ven- 
trally : but, if we take off the crust and examine the 
inside, we find the reverse to be the case; that is, 
the anterior edge of the plates overlaps the one an- 
terior toit. Now, this is precisely what is seen on 
this specimen: on the left side the anterior plates 
overlap those behind, while on the ‘right side the 
posterior overlap those in front; and the surface of 
the plates is concave, while on the left side they are 
convex ; so that a mistake is nearly impossible. Pro- 
fessor Thorell’s statement, that, if his interpretation 
of this character is the right one, ‘‘the want of 
spiracles on the plates needs no further explanation,” 
is therefore of no value, as he reasons from false 
premises: al] his conclusions based upon his assumed 
features fall to the ground, and the want of spiracles 
is yet unexplained. There are six of these ventral 
plates plainly seen, extending from beneath the dor- 
sals. Neither is the specimen a ‘rather badly pre- 
served fossil,’ but instead an exceedingly well pre- 
served and distinct one, as far as the parts existed 
when the specimen was embedded. 

In a footnote to his observations on the above 
structure, Professor Thorell states, that, ‘‘ even if the 
plates in question really were ventral plates, the first 
(or sixth when counted from behind forward) would 
seem, from its position, to correspond to the anterior 
half of the first ventral in the ordinary scorpions, 
and not to the small plate situated between: the 
pectoral combs.” On this statement I will make no 
comment, further than to say that I have failed to 
find, in the living species which I have examined, 
any case where the first (or anterior) ventral plate 
is even apparently articulated to the third ventral 
plate, or has the lateral width of this one. 

Professor Thorell next goes on to say that ‘‘ Mr, 
Whitfield thinks, that, whereas modern scorpions 
carry the tail (post-abdomen) arched upward over 
the back, Proscorpius, and also’ Palaeophonus, car- 
ried it in the opposite way, or curved downward.” 
He says, ‘‘ This would indeed be a character of 
fundamental importance for distinguishing the Silu- 
rion scorpions from all other members of the group,” 
but that to him it is ‘‘impossible to find any strin- 
gent reason for adopting this strange hypothesis,” 
and that it would cause ‘‘the animal’s gait to be 
exceedingly difficult and awkward if it were to walk. 
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with its tail curved under its body.” I never inti- 
mated that it walked with its tail curved under its 
body; this is his own suggestion: but I cannot see 
why the animal might not walk with its tail straight- 
ened out behind, as well as to curve it over the 
back ; in fact, the latter position seems much the 
more awkward of the two. As to stinging its prey 
after having caught it between the hands of its 
palpi, it might experience a little trouble : hence the 
necessity of the development of a more elevated 
feature by way of adaptation of parts to purposes. 
There must be a period in the life of a scorpion when 
the tail first assumes this elevated feature; for as 
Professor Thorell admits, just before birth in the 
living forms, the tail is curved downward. If the 
bend is downward then, when is it turned upward ? 
and why, in these early forms, might not this em- 
bryonic feature be prolonged to a later or more 
advanced age Wasps and similar insects hend 
their bodies downward in stinging their prey, and 
are not particularly awkward, as I have often ex- 
perienced. The ridges on the upper and lower sur- 
faces of the tail-joints differ in all Jiving scorpions 
which I have examined, and readily show which is 
dorsal, and which is ventral. Those seen on this 
specimen have the character of the ventral or lower 
side (inside as to curvature), and not ‘‘the same 
form and sculpture of the dorsal plates, or parts of 
these segments or joints in ordinary scorpions,” as 
Professor Thorell wrongly asserts. They diverge at 
the anterior end, and converge at the posterior end. 
The very slight displacement of the tail segments is 
not sufficient to warrant the assumption that the 
entire tail has been turned over, although such may 
possibly be the case, but is not at all probable. I 
stated the fact of displacement in my description, 
and based my reasoning upon the improbability of 
its having been turned over. Of course, if itis turned 
over, my inferences are faulty. But has it been ? 
I think not. 

Professor Thorell next attacks the two poor little 
claws in the most pitiless manner, notwithstanding 
the animal has but one foot to show. This he holds 
out in the most appealing manner to the observer, 
entirely distinct, and free from interference by the 
other limbs, and with the two claws widely spread, 
as if in an effort to prevent disputation. Professor 
Thorell’s remarks, in his effort to reason away one of 
these claws upon an assumption as to what a Silurian 
scorpion ought to be, partake so much of the charac- 
ter of ‘special pleading,’ that I do not feel called 
upon to make a very extended attempt at refutation. 
The specimen is so very distinct and positive in this 
respect, that I shall only say, in reply to Professor 
Thorell, that he can rest assured the specimen is not 
broken, or in any way mutilated in this part ; that 
there are certainly two processes of almost equal 
size, the longer being only perceptibly narrower at its 
base, under a high magnification, than its mate ; that 
the two processes are situated on the end of the 
joint behind, and not on the side of the end, in 
the position of a spine. Now, these processes he 
can call spines, or parts of a broken limb, or by any 
other name: they still remain claws to every appear- 
ance, are in the right position, and were undoubtedly 
yised as such by the animal. In my examination of 
the specimen, I have made no assumption and manu- 
factured no feature, simply taking the specimen as 
it is, without tinkering or dressing. J have had, in 
the matter of the double claw, the opinion, after 
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examination, of many good observers, only one of 
whom failed to assert positively the existence of a 
double claw. That one exception, after a very cur- 
sory examination of only a very few minutes, gave 
no direct opinion. 

After speaking of the transverse fart ow across the 
base of the cephalothorax, Professor Thorell men- 
tions ‘the small size of the eyes’ as a feature in 
which this specimen differs from the Koscor pionidae, 
Ny states that ‘‘in this particular it more resembles 

*, Hunter’s and Mr. Peach’s Scotch Paleopbonus.” 
i am not aware that the eyes of Dr. Hunter’s and 
Mr. Peach’s Scotch Palaeophonus have been actually 
observed so as to know their exact size. The speci- 
men lies with the ventral side up, the eyes being 
embedded in the rock below, but, according to Mr. 
Peach, ‘‘ are seen pressed up through the cuticle of 
the cullet, ” and would naturally appear somewhat 
larger than they really were in life, owing to the lift- 
ing of the cuticle over them. Consequently I do not 
see the force of the comparison. 

Professor Thorell believes Proscorpius forms a 
‘good peculiar genus,’ as ‘‘characterized by the 
somewhat trilobed anterior margin of the cephalo- 
thorax,” —a feature which 1 ‘Should not consider as 
of more than specific value, —‘‘ and more especially by 
the shape of the fingers of i: mandibles, which, if 
they really had such a form in the living animal as 
they, from Mr. Whitfield’s figures, appear to have, 
differ materially from those of Palaeophonus and 
all other known scorpions.” I am sorry Professor 
Thorell has not told us how they differ; then we 
should have had a basis of comparison. My figures 
of the mandible, three of which I gave, besides that 
in place on the enlarged figure in plate 19 (which, by 
the way, is not a drawing, but a print direct from a 
photograph of the specimen), were given to show the 
uncertainty of this part. They can be verified, how- 
ever, by reference to that figure. 

As to Professor Thorell’s opinion of the systematic 
position and relation of this American fossil scorpion, 
which he has based upon a lack of knowledge of the 
specimen, and the assumption of characters and 
faults which it does not possess, I shall say nothing, 
as it rests entirely on the existence of a single or 
double claw. But as to his ‘‘ additional reason to 
those given above for removing Proscorpius from the 
carboniferous Eoscorpionidae, and for referring this 
genus to the Apoxypodes, fam. Palaeophonidae,” 
which he says ‘‘ may be found in its being, geologi- 
cally speaking, almost contemporary with the Palaeo- 
phoni,” I should object to make geological position 
even an ‘ additional reason’ for zoélogical classifi- 
cation. | | 

Regarding the aquatic nature of the animal, there 
can be no certainty. The apparent total absence of 
stigmata, vet unexplained. leads one to inquire how 
they breathed, even if aquatic. The same may be 
asked of its aquatic associates in the reck, Kuryp- 
terus and Pterygotus, which show neither stigmata 
nor branchiae; but their aquatic character is not 
questioned. That it should be any thing so ‘ very 
strange,’ that a.connecting-link between a small and 
a large form, like the scorpion on the one hand, and 
the Pterygoti on the other, should be found in ‘* such 
a little creature as the ’Proscorpius Osbornii,” I 
think few will admit ; nor are all the Kurypteri ‘and 
Pterygoti so vOUy  sivantic ’ as his language would 
indicate. . P. WHITFIELD. 

Amer. mus. nat. hist., New York City. 
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The language of the Bilhoola in British 
Columbia. 


The Bilhoola tribe inhabits the district of Dean 
Inlet and Bentinok Arm, and is surrounded by tribes 
of the Kwakiool family. Their language, as those of 
_ the neighboring tribes, is very little known: there- 
fore the following remarks, imperfect though they 
he, may be of interest. The material was collected 
by me from some individuals of this tribe who were 
brought to Germany by Capt. A. Jacobson, and staid 

for a fortnight at Berlin. 

_ The most remarkable peculiarity of the language 
is, that words in connection cannot be expressed ex- 
cept by the belp of certain prefixes much resembling 
an article. The most common of these are ti and ua. 
For instance: ‘large,’ shg (sh pronounced almost 
like ci in the German ich) ; ‘stone,’ tht (h like ch in 
the Scotch loch); ‘large stone,’ ti shg ti tht. 

The plural of nouns is formed in different ways, 
either by reduplication of the initial sound or by the 
ending uks. In some instances I found pi and tj. 
Frequently the singular serves also for the plural. 
It seems that the cases are only expressed by the po- 
sition of the word in the sentence. 

The personal pronoun is — 


SINGULAR. PLURAL. 
1st person, ens 1st person, th ’mitl’ 
2d 7 ino (2d ne th ’optl’ 
bd t ’aish sai t ’auts 


The possessive pronoun is formed in two ways: it 
is either derived from the personal pronoun, and 
connected with the noun by fi in the singular, and 
ua in the plural (for instance: enstl ’ti ?nah, ‘my 
head ;’ th ’mitl ’ua sotl’, ‘our house’), or it is ex- 
pressed by a suffix (¢ ’nah-stsh, ‘ my head ;’ sotl’tlsh, 
‘our house’). 

The flexion of the verb is quite remarkable. It 
is either formed by a personal pronoun and the stem 
of the verb, both being connected by ti or some 
other prefix, or by suffixes. Besides, the pronoun 
can be repeated after the verb: for example , — 


‘T go.’ 


The suffixes are identical with the possessive suf- 
fixes of the noun. 

The objective fiexion of the verb bears the features 
of having originated by agglutination of the pro- 
noun to the verb: for example, ksh’, sh sino, ‘I see 
you ;’ ksh ’sh titl,’ ‘ We see them.’ 

I could not find any distinct traces of the tenses 
being expressed by suffixes or by prefixes. An itera~ 
tive is formed by the prefix atl’; a locative, by nu. 

The principal colors are red, yellow, and blue, the 
limit between the latter two being indefinite. Green 
is sometimes called yellow, sometimes blue; viz., 
similar to the one or the other. 

The names of the numbers are formed according 
to the quinary-vigesimal system : 6is 5 +1: 11is 10 
+1; 20, one man, i.e., the number of fingers and 
toes ; 40, two men, ete. 

The vocabulary bears only a very slight resem- 
blance to that of the Kwakiool and the Selish. As 
far as I know, the grammar much resembles that of 
the Bilballa. 

The traditions and customs of this people are al- 
most identical with those of the Tlinkit and their 


ens ti tl ’’ap 
th ’apsts 
th ’apsts ti ens 
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other neighbors, though in their details there may be 
some differences. FRANZ Boas, 
Berlin, Feb. 5. 


Discomforts arising pon Pelee spicules in pond- 
soils. 

Near Monticello, in this state, are numerous ponds 
and sloughs, many of which have been drained and. 
brought under cultivation. The soil is of the typical 
humus character, containing no clay and but very 
little sand. For ages, perhaps, each summer has 
produced its rank growth of aquatic plants, and each 
autumn has laid this growth beneath the rippling 
surface of the pond, to be protected from thorough 
decomposition by its waters: consequently, when 
the hand of improvement removes the water, a rich 
bed of vegetable matter is brought to the sun and 
air. Such situations are peculiarly favorable for the 
cultivation of corn, and large yields may be pro- 
duced ; but in the cultivation of the crop a most 
annoying difficulty is encountered. In bright, warm 
days, the workmen in these fields experience a dis- 
tressing itching in those parts of the body where 
there is rubbing or chafing of the boots or clothing. 
I cannot better describe this sensation than by com- 
paring it with the pain occasioned by the attack of 
a flock of mosquitoes upon the affected parts. It is 
almost unbearable, and some persons are obliged to. 
stop work and seek relief. Usually by taking a bath 
and cooling the body the irritation ceases; but, if it 
again be heated by over-exertion, the pain is renewed. 
Such a condition will last for about two days. 

On microscopic examination, we found among the 
particles of sand and vegetable matter numerous 
spindle-shaped, sharp-pointed bodies. Some were 
hooked and curved; some broken in the middle, 
making one end blunt; some were covered thickly 
with spines. These have been identified as diatoms. 
and fresh-water sponge spicules. The bodies are of 
a siliceous character, for they are not destroyed by 
ignition, nor attacked by hydrochloric acid. Since 
fresh-water sponges are quite abundant in many 
ponds, their remains form a conspicuous part of the 
soil, 

Having thus ascertained the cause of the irrita- 
tion, it is not difficult to understand its production. 
A. fine impalpable dust always rises from the soil 
when it is being cultivated. This penetrates the 
clothing, and finds its way to those parts of the body 
where there is friction between the skin and clothing. 
The backward and forward motion of the cloth 
causes the spicules to work their way into the skin far 
enough to irritate the nerves and produce the pain. 
The increased circulation due to active exercise in- 
creases the sensitiveness of the skm, and hence the 
pain is greater under such conditions. 

No remedy has as yet suggested itself. The best 
preventive is wearing such clothing as will most 
nearly exclude the dust. As the spicules are com- 
posed of one of the most enduring substances, they 
will not be removed from the soil by the usual 
changes taking place in it. Wind and cultivation 
may disseminate them so that they will be far less 
troublesome, but it will be a slow process. Alto- 
gether, the outlook for the comfortable cultivation of 
these pond-soils is not encouraging ; and, if the large 
crops which they are capable of producing are ob- 
tained, much annoyance and inconvenience must be 


endured. . S. T. VIRDEN. 
Purdue university, Lafayette, Ind., 
Feb. 20. 
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Preliminary description of a new species of 
Aplodontia (A. major sp. nov., ‘ California 
show’tl,’ ‘ mountain beaver ’). 


I have received from one of my collectors eight 
specimens of a new species of Aplodontia captured 
in the Sierra Nevada Mountains, in Placer county, 
Cal. It may be distinguished from the only pre- 
viously known species of the family by the following 
diagnosis : — 

Length, about 400 mm. ; hind-foot with claws, 
about 60 mm. ; height of ear, about 8 mm.— Pelage, 
comparatively coarse and harsh; hairs of flanks, 
elongated beyond those of the surrounding parts, 
forming on each side a more or less pronounced oval 
patch, from 60 to 80 mm. in length and from 40 to 
60 mm. in breadth, which terminates abruptly about 
opposite the hip joint, and which is most marked in 
specimens not fully adult. Color: Whiskers, black ; 
back, grizzled gravish-brown, the tint of the brown 
being that of a dilute bistre ; hairs at base and under 
fur, very dark plumbeous: rump and belly, grizzled 
mouse-gray, sometimes faintly and _ superficially 
washed with very dilute brown; a distinct patch of 
white in the anal region; tip of nose, sooty-brown, 
which color sometimes extends backwards in a nar- 
row stripe almost to a point midway between the 
eyes. Cranial characters: The skull is much larger 
and heavier than that of A. rufa, and the occipital 
crest is more highly developed ; the zygomatic arches 
are more bowed outward; the nasal bones are 
broadest at or near their anterior ends instead of 
some distance posteriorly ; and the ratio of the 
upper molar series of teeth to the basilar length is 
decidedly less than in A. rufa. 

There are several other cranial differences which 
will be discussed at length, together with the ani- 
mal’s affinities with ‘ var. Californicus’ of Peters, in 
a paper soon to be published. 

C. Hart MERRIAM. 


International copyright. 


While always an enthusiastic advocate of an in- 
ternational copyright as a matter of abstract justice 
to British authors, I have never been able to satisfy 
myself of the constitutional right of congress to en- 
act a separate bill for the purpose of effecting one. 

The constitution of the United States is a grant of 
power. Among other powers granted by it to con- 
gress is (art. I., sec. 8) that of promoting “‘ the prog- 
ress of science and useful arts by securing for limited 
times to authors and inventors the right to their re- 
spective writings and discoveries.” This congress 
has already done. The question now presented is, 
therefore, 

1. Has congress exhausted such powers under the 
constitution, and, if not, has it still power to legislate 
as to the degree of protection accorded authors and 
inventors, by enacting a statute to protect British 
authors, which statute (let it be admitted) will indi- 
rectly increase the profits of the American ‘ author 
and inventor ’ ? 

This question being disposed of, nothing further 
need be said as to the power ; but a word might be 
‘added as to the merits of the question. 

2. It is one of the legal necessities of our imperfect 
state that every individual, in selecting his vocation, 
assumes and subjects himself to the risks and dan- 
gers of that vocation; as, for example, an employee 
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of a railroad company, other things being equal, can- 
not recover of the company for injuries received in 
the course of his legitimate employment by it. Now, 
the author, in selecting authorship as a vocation, ac- 
cepts a risk which may, perhaps, be stated categori- 
cally ; viz.,while it is doubtless true that, 1°, an idea 
is property. it is equally true that, 2°, the form of 
words in which an idea is expressed is also property; 
but it is absolutely impossible to protect the idea 
when unclothed in words. The utmost the law can 
do is to protect the expression of the idea. 

Now, the disability ——the risk and danger of 
authorship which the author accepts— arises from 
the fact that it is possible to clothe an idea in any 
number of different forms of words. Let us suppose 
that A expresses an idea, absolutely original with 
himself, as follows: ‘The sun gives warmth to the 
earth.’ Let us suppose that B sees this in print, and 
steals it deliberately, putting it thus: ‘The orb of 
day diffuses its heat over our planet.’ It is evident 
enough that no statute or court can refuse protection 
to either or both A and B: for no court could try the 
question of priority of the abstract conception, and, 
even if it could, it could not protect that abstract 
conception separated from a statement of it in words ; 
and B’s statement is in words as well as A’s. To ob- 
tain a patent, an oath and a contract are necessary. 
The applicant must first make oath to the originality 
of his invention, and, secondly, make a contract with 
the government ; viz., that, on his part, he will fully 
and frankly state in his specifications the methods 
and processes by which he produces useful results, so 
plainly that anyone understanding the language 
could do the same, and that in exchange for these 
specifications, the government, on its part, will ac- 
cord hima limited protection in the use of them for 
the inventor’s sole profit. But the author of a 
poem, novel, or treatise, makes no oath of originality, 
and enters into no contract. He merely states the 
name and makes profert of his production ; and the 
government takes notice, and shifts the burden of 
proof in his favor; that is to say, provides, that, if 
the author thereafter sue for an infringement, he 
need only plead his copyright, while it is for the de- 
fendant to attack. 

It was this course of reasoning which led me, ten 
years ago (in a treatise on the laws of copyright), 
to say, that, unless there could be devised a law 
against paraphrase and plagiarism, copyright statutes 
were of very little practical importance, since a para- 
phrase of a work was fully as much entitled to copy- 
right as the work itself. Is international legislation 
expedient to protect property so practically publici 
juris ? 

There is another phase of the question which I cer- 
tainly do not care to press, but on which a consensus 
of opinion might be unfavorable to a statute of inter- 
national copyright with England (though not, of 
course, with France, Germany, or other non- English 
speaking nations), 

3. Is there any citizen of the United States, not at 
present a writer of poems, novels, or other literary 
matter, who would become one if there were an in- 
ternational copyright with England? Of course, if 
we can demonstrate that the divine call to write 
poems or novels is at present largely suppressed in 
our people by fears that they will be obliged to pub- 
lish at their own expense, or that publishers will 
only pay them ten per cent ; if it can be proved that 
this nation is suffering, and ‘in extremis, for lack of 
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poems, romances, or general reading-matter, — it is 
the right and duty of congress, under the general 
urgency clauses of the constitution, to at once enact 
statutes for the public welfare and relief. 

It has never been denied, I think, that, in times of 
great dearth or stress or suffering, extraordinary 
powers can be construed into that clause, for the gen- 
eral good of the whole people. 

It seems to me, however, that there is no doubt 
possible but that congress would have power to sim- 
ply amend its present copyright act by substituting 
the word ‘person’ for the words ‘citizen of the 
United States,’ which would at once give a perfect 
and absolute international copyright, and the best 
one possible ; since any new and separate act would 
at once be brought before the courts for construc- 
tion, whereas the word ‘person’ could hardly need 
judicial interpretation. This was the plan suggested 
by me in 1875, and] have seen no reason to depart 
from it since. APPLETON MORGAN. 


A recent ice-storm, 


In answer to the question of Mr. W. M. Davis, 
printed on p. 190 of Science (vii. No. 160), I would 
suggest the following, deduced from observations of 
the effects of many similar storms, though the par- 
ticular storm referred to, of Feb. 11-13, did not 
trouble the trees so much in this neighborhood as 
farther inland and farther north; for the tempera- 
ture near Boston was not quite low enough to form 
much ice at that time. 

Pine-trees make branches nearly at right angles 
with their trunks, and these branches become more 
and more pendant in their habit as they grow older. 
It follows, that, when an old tree is loaded. down 
with ice, the branches can bend downward till they 
rest part of their weight on those below, and the 
lowest ones on the ground, without any abrupt bend- 
ing at any one point. Moreover, pine wood, when 
alive, is quite tough, and will bear a good deal of 
distortion without fracture. The same reasons op- 
erate to protect our other coniferous trees of the 
spruce and fir tribes. 

The white-oaks, although peculiar in retaining a 
good deal of their last year’s foliage in winter, and 
carrying thereby a heavy load of ice on such occa- 
sions, have a prodigiously strong fibre, and, when 
alive, the branches possess great toughness. Any- 
one who has tried to break a small limb from a living 
white-oak tree knows that it is nearly impossible. 
The white-oaks of Worcester county, Mass., are 
famed for the hardness and toughness of their wood, 
which is fully twice as strong to resist fracture while 
green as that of the white-oaks of the western states, 
though probably similar to the same kind of oaks 
growing near the same latitude, and as near the sea 
in other states. 

On the other hand, the maples, elms, ashes, beeches, 
and many other deciduous trees which abound in the 
district referred to by Mr. Davis, make branches 
that pursue an upward direction, and continue to 
bifurcate, as they grow upward, at small angles 


both with one another and with the parent stem 


or trunk; while their fibre lacks toughness, 1.e., is 
easily split in most cases. When these upright 
branches bend downward with the load of ice, the 
mechanical problem is quite different from that ex- 
isting in the pines and spruces: for, as the branches 
of these evergreens become more and more pendant, 
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their centres of gravity, after getting below their 
point of origin, as they soon do, approach the trunk, 
and therefore exert less and less leverage the more 
they bend; while in the case of a beech, ash, maple, 
or elm tree, the centres of gravity of the upright 
branches depart from the vertical line of the trunk 
or point of bifurcation, and gain in leverage to effect 
fracture as they bend down, till they pass the hori- 
zontal ; and then resistance to splitting is so feeble, 
that they often split at the fork before getting down 
as far as a horizontal position. 

Among ornamental trees are some of peculiarly 
weak fibre which suffer extremely from ice-breakage. 
Such is the Virgilia lutea, of which I have some large 
specimens thus mutilated, though still very beautiful 
trees in June. Epwp. 8S. PHILBRICK. 

Brookline, Mass., March 1. 


Habits of batrachians. 


I have been unable to obtain information regarding 
the habits of the Amphiumidae of the United States,— 
Cryptobranchus or Menopoma, Amphiuma, Necturus, 
Siren, etc. (hellbenders, mudpuppies, etc.). Can any 
of the readers of Science tell where and when they 
are common, their larval habits, egg-laying habits 
and seasons, etc. ? GEORGE Baur. 

Yale coll. museum, New Haven, Conn. 


A tornado brood in Hampshire county, Mass. 


I find some additional notes, made at the time, 
from which it appears that the storm resulting in the 
destruction of Northampton bridge, June 14, 1877, 
exhibited at first a whirl in the shape of a huge um- 
brella hanging from the main cloud, the convexity 
upward: its destructive career may therefore be 
interpreted as a tornado, I find, also, notes of a 
tornado at Westfield, July 9 of the same year. This 
was reported as coming down the gorge of the West- 
field River, and thus confirms my view of the origin 
of the tornadoes I described (Science, Feb. 5) as hav- 
ing their point of departure over the Mill River 
branch-valley. H. W. P. 


‘Marvels of animal life.’ 


In a notice of ‘Marvels of animal life,’ in Science 
of Jan. 1, your reviewer says, ‘‘It will surprise some 
readers to see man and the Pteranodon represented 
on plate 31 as contemporaneous.” The human figure 
was introduced in the cut merely to give young 
people some idea of the size of the animal, and was 
intended to have no other significance, the omission 
of this explanation in the text being an oversight. 

C. F. HoLpEr. 
Pasadena, Cal., Feb. 17. 


The competition of convict labor. 


In reading Mr. Langerfeld’s letter in Science of 
Feb. 19, one point occurs to me. He finds fault with. 
my arithmetic. Now, 1 made it clear in one of the 
earlier articles that the competing power of convicts 
was in this country only about sixty per cent of what 
their numerical strength would seem to give them. 
In my letter printed in your issue of eb. 12, all this. 
was taken for granted, as I was unwilling to cumber 
your space with a repetition. 

NicHotas Murray BuTuer. 
New York, Feb. 25. 
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SUPPLEMENT. 


On the freedom of contract. 


FRIDAY, MARCH 5, 1886. 


REGULATION OF CONTRACTS. 

THE present age is fertile in economical problems, 
due, in the main, to the great improvements in 
production and distribution, and to the consequent 
changes in the organization of business enterprise. 
Among the questions that have thus arisen, and 
are now demanding solution, one of the most im- 
portant is that of the regulation of contracts by 
state authority. It is held by some that the mak- 
ing of contracts should be free from legal control, 
and that the state should confine itself to enfor- 
cing the due performance of them after they are 
made. Others maintain that in the present con- 
dition of industry, with immense masses of capital 
concentrated in a single hand, or in a single board 
of control, the interference of the state is some- 
times needed for the protection of the weaker 
party to the contract, or of the general public. 
We have witnessed in recent years an example of 
-gtate interference with contracts on a great scale 
in the Irish land law. This measure not only 
released the tenants from some portion of their 
accumulated debts. after the manner of a bank- 
ruptcy law, but it also provided certain tribunals to 
fix rents for the future. No greater interference 
with freedom of contract has occurred in modern 
times, and the example thus set may have im- 
portant results in the future. We Americans 
have not as yet any land question of this sort to 
deal with; but cases are constantly arising in 
which the question of regulating contracts ap- 
pears, and the consideration of it, therefore, can- 
not begin too early. We bespeak our readers’ 
attention to the accompanying essays and to the 
important subject of which they treat. 


HOW FAR HAVE MODERN IMPROVEMENTS 
IN PRODUCTION AND TRANSPORTATION 
OHANGED THE PRINCIPLE THAT MEN 
SHOULD BE LEFT FREE TO MAKE 
THEIR OWN BARGAINS ? 

I. 
THERE has been a time in the history of almost 
every civilized race when a man had a right to 
bargain himself into slavery, if he chose, and 
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this right was repeatedly exercised. But such 
bargains were so clearly against public policy that 
they were done away with long before slavery as 
an institution was abolished. 

Where two parties to a transaction do not meet 
on equal terms, free contract may be the surest 
means of destroying freedom. Freedom, as far as 
it exists, is the right to do as one pleases with him- 
self or certain objects: free contract is the right 
to limit that right. There are many instances in 
which more free contract now, means less freedom 
forever after. Self-enslavement was an extreme 
case, and belongs to past history ; but there are 
many others which involve the same principles in 
practical shape to-day. 

For instance: common carriers try to make 
special contracts which shall relieve them from 
common-law responsibility, and put the shipper 
at a disadvantage in various ways. The courts 
refuse to enforce such contracts. The law not 
only assumes that the parties to the contract meant 
a great many things which they never thought of : 
it sometimes insists that they did not mean certain 
things which they actually said and wrote. The 
courts are guided by considerations of public policy 
in interpreting transactions, and enforcing con- 
tracts. A right of every man to make his own 
bargains, apart from and above such considera- 
tions, never has existed, and in a highly organized 
society it is hardly possible to conceive how it ever 
could exist. 

The practical question is, Where shall we draw 
the line? And the point with which we are imme- 
diately concerned is this, Have there been any 
industrial changes which make it seem desirable 
to draw the line differently to-day from what we 
should have done half a century ago? 

To this question it is safe to answer, Yes. The 
growth of large permanent investments under 
concentrated management has developed a whole 
system of new conditions affecting liability, dis- 
crimination, and pooling. The old laws applied to 
the new facts produce in many cases an effect 
quite contrary to that which was designed : hence 
the demand for new laws, and for new interpreta- 
tions of existing laws. 

The growth of large investments of this kind 
dates from about 1815. Three causes combined to 
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favor this growth. The steam-engine gave the 
large establishment its motive power ; the modern 
transportation system widened its market; the 
development of the joint-stock principle gave it 
the chance to secure the requisite capital from a 
number of small investors. Under these circum- 
stances we have seen factories displace home 
industry, and large factories crowd out small ones ; 


' we have seen turnpikes give place to local rail- . 


roads, and local railroads consolidate into vast 
systems. The factory or the railroad may be 
owned by a large number of stockholders, but it is 
controlled by a small number of managers. Each 
factory or railroad is managed as a unit, against a 
large number of employees on the one hand, or 
a large number of shippers on the other. This 
seriously affects the truth of the assumptions on 
which the system of free contract is based. 

It has been assumed, that, under a system of free 
contract, competition would take care of prices, 
and responsibility would take care of itself. But, 
as a matter of fact, the large concerns have 
managed to lessen their responsibility as their 
power increased ; while competition has become 
so uncertain or spasmodic in its action as not to do 
the work which was expected of it. Each of these 
points requires detailed explanation. 

In the first place, the way in which these masses 
of property are held tends to lessen the responsi- 
bility of the management. 

When a man manages a private business of his 
own, he is personally liable for all the debts which 
may be incurred. When he puts his money into 
the stock of a corporation, he is Jiable only to a 
limited extent. His personal risk is greatly re- 
duced. But this is not all. As corporations grow 
larger and larger, the proportion of the stock- 
holders who can take any active part in the man- 
agement is constantly reduced. The managers 
become a distinct body, — an inside ring, whose 
interests may at times diverge from the true inter- 
ests of the property.. This is especially the case 
where most of the capital has actually been fur- 
nished by bondholders, to whom the management 
is not even nominally responsible. Where a man 
is handling property of his own, he may be trusted 
to pursue a more conservative policy : where he is 
handling property of other men, to whom he feels 
little or no direct responsibility, his policy will 
often be speculative in the worst sense of the word. 
While the railroad inflation schemes of 1882 are 
fresh in our minds, there is no need of going into 
detailed illustrations of this fact. 

As long as the chance for making money out of 
such abuses exceeds the chance for holding the 
management responsible, self-interest will furnish 
no cure. And these abuses are clearly fostered by 
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unlimited freedom of contract on the part of man- 
agers. The doctrine of ultra viresisa sound though 
somewhat clumsy protest against ‘such freedom. 
The English principle, rigidly forbidding the direct- 
ors to have a personal interest in contracts with 
the corporation, is equally sound. Even the most 
strenuous advocates of non-interference must rec- 
ognize the necessity of some such restrictions on 
corporate management. 

There are special reasons why it is easy for a large 
concern to evade much of its responsibility to its 
employees. The matter of accidents will serve as 
an illustration. 

Fifty years ago it was usually not hard to 
place the responsibility, in case of injury, in the 
conduct of any business. The employer worked 
among the men. If he gave an order which re- 
sulted in injury, it was his fault; if he allowed 
the machinery to become grossly defective under 
his own eye, it was his fault. Otherwise the fault 
was with the men to whom the accident occurred. 
To-day all this has changed. The employer no 
longer works among the men. He no longer gives 
his orders direct. He no longer has the chance to: 
see the defects as they arise. If an order results 
in accident, it is easy for the employer to shift 
the responsibility upon a subordinate. If the ma- 
chinery becomes defective, it is easy to prove that 
the employee had the chance to see it when the 
employer was not within a hundred yards of the 
spot. Even when the processes are dangerous, 
and are known to be dangerous, the employer can 
frequently relieve himself of all responsibility. 
The time when the accident occurs will usually be 
determined by the negligence of some employee. 
A momentary inadvertence puts a special strain 
upon the already weakened machinery. A catas- 
trophe follows, and a number of men are injured. 
But the employer can show that his machinery 
was no worse than that of other factories ; that it. 
was the negligence of some employee that occa- 
sioned the disaster; that the men knew what 
risks they were running, and must take the con- 
sequences. | 

This illustrates the danger of unrestricted bar- 
gain. It is held that the man who accepts employ- 
ment in an industry which has been dangerously 
managed, tacitly bargains to take the consequences. 
The employer is practically relieved from legal 
responsibility. And yet morally he is the responsi- 
ble party. To a far greater degree than the 
employee, he has the knowledge and the power 
which should prevent the disaster. The law en- 
ables him to shift his responsibility upon the 
weaker party. It will not do to say that the 
employee takes his own risks. It is not a question 
between employer.and employee alone: it is a 
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question in which the whole community has an 
interest. If a man is morally responsible for the 
injury to another, and we allow him to be relieved 
of legal responsibility, we strain the basis of public 
opinion on which the enforcement of law rests. 
This fact is being gradually recognized. The Eng- 
‘lish employers’ liability act of 1880 corrects some 
of the worst abuses of the principle of ‘ negli- 
gence of fellow-servant ;’ and a recent decision of 
the supreme court does much the same thing for 
the United States. 

It is not merely against their employees that 
large concerns can relieve themselves of responsi- 
bility. The case of carriers’ contracts has been 
already alluded to. Were it not for the opposition 
of the courts, such a concern could throw responsi- 
bility for damage upon the shipper as easily as upon 
the employee. In spite of all the courts can do, 
the carrier’s position is so much stronger than that 
of the individual shippers, that he can often dic- 
tate his own terms in this respect. 

This brings us face to face with the other 
element in our position, — the fact, that, in the 
every-day dealings between a large concern and its 
individual customers, free competition does not 
and can not readily exist. 

1. As a matter of fact, it does not. The local 
shipper, bargaining for rates with a railroad, has 
no help from competition to protect him against 
mistakes of the manager. In an indirect way he 
receives some help, because it is against the inter- 
est of the railroad manager to discourage business 
along his route by higher rates than his competi- 
tors offer. But practically this principle is violated 
in thousands of instances, and competition affords 
no relief. Unless the manager makes his rates so 
high everywhere as to tempt a parallel road into 
the field, no amount of individual injustice will 
work its own cure. The local shipper does not 
enjoy free competition. Even if the supply of 
transportation facilities is more than adequate to 
meet the demand, the supply is monopolized, while 
the demand is not. The competition is all one- 
sided. : 

‘It is much the same way with a large factor 
dealing with unorganized employees, especially if 
the employee is so situated that he cannot readily 
change his residence. And it is so, to a far greater 
extent than we are wont to suspect, in the produc- 
tion and sale of manufactured goods. A few 
instances, like the Standard oil company, have 
become notorious, and have withdrawn attention 
from the rest ; but the number of industries where 
a pool or division of the field has been carried out 
is really very large. It is rare that for a weak 
individual, dealing with a strong organization, 
competition exists in any thing but name, 
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2. As a matter of theory, competition cannot 
produce the effects which have been expected of 
it. It tends to keep down profits, and limit average 
rates ; but it does not prevent disastrous fluctua- 
tions, cr protect the weaker individuals. Rather, it 
harms them by causing discrimination in favor of 
the stronger and more unscrupulous. This is one 
respect in which the industries of to-day differ 
from those of a century ago. The larger the per- 
manent investment, the less good and more harm 
competition can do. What was nearly right for a 
bank or store, is partly wrong for a factory, and 
almost wholly wrong for a railroad. | 

The expenses of a railroad (and the same sort of 
reasoning might be applied to a factory) are of 
two kinds,—fixed charges and operating expenses. 
Under the former head we include interest on the 
investment, deterioration, and the various ad- 
ministrative expenses which are involved in the 
conduct of the business as a whole. Under the 
latter head we include train and station service, 
fuel, and the various items of expense involved in 
doing each individual piece of business. Fixed 
charges, as the name implies, vary but little as 
the volume of business increases or diminishes : 
operating expenses are nearly proportional to the 


volume of business. 


In order to attract new capital into the business, 
rates must be high enough to pay not merely 
operating expenses, but fixed charges on both old 
and new capital. But, when capital is once invest- 
ed, it can afford to make rates hardly above the 
level of operating expenses rather than lose a given 
piece of business. This ‘ fighting rate ’ may be only 
one-half or one-third of a rate which would pay 
fixed charges. Pig iron in England in 1873 was 
three times as high as in 1878. Railroad rates, 
on the other hand, have varied as much as this 
within a single year. 

The old theory of competition said, ‘‘Such fluc- 
tuations cannot take place, because new capital 
will come in when rates are above cost, and old 
capital will withdraw when rates are below cost.” 
The trouble with this theory, as applied to modern 
industry, is twofold: 1. Where there is a great 
deal of fixed capital, it can only come in slowly, 
and only withdraw slowly; 2. More important still, 
the rate at which it pays to come in is very much 
higher than the rate at which it pays to go out. 


‘Cost of service is calculated on two distinct bases, 


one of which includes fixed charges, while the 
other does not. The former may be two or three 
times as high as the latter. The difference is suffi- 
cient to give the chance for a commercial crisis 
or for outrageous discrimination. 

Competition, if it exists at all, must exist either 
everywhere or somewhere. In the former case 


224 


there is nothing to pay fixed charges, and it means 
ruin to the investors. In the latter case the points 
which have no competition are made to pay 
something toward the fixed charges, while the 
others do not. This is discrimination. 

Wholesale discrimination, and wholesale sacrifice 
of interest, are both misfortunes to the community. 
The customers cannot endure the former ; the in- 
vestors cannot endure the latter ; the community 
cannot afford to tolerate either. In each case 
competition is carried to the point where it en- 
courages the unfittest rather than the fittest. 
Under a system of discrimination, it is the more 
unscrupulous man who gets the low rates. Under 
a system of cut-throat competition, it is the black- 
mailer who reaps the advantage. Capital is in- 
vested, not for the sake of its earning-power, but 
for the sake of speculative manipulation and 
fraudulent contracts. 

Both these points have been to some extent recog- 
nized by the public authorities. The doctrine of 
the ‘reserved police power of the state,’ awkwardly 
as it has been sometimes defined, is part of the 
law of the land, and is unquestionably sound in 
principle. It is clearly recognized under this doc- 
trine that there are many cases where competition 
either does not exist, or, at any rate, does not pro- 
tect against abuses of industrial power, and that 
in such cases the state is justified in interfering. 
Of late, the interferences have been more and 
more directed against cases of discrimination as 
such, rather than extortion. For the protection 
of the investor, less has been actually established ; 
but the events of the last five years have shown so 
clearly the danger of free competition of capital 
in the hands of irresponsible managers, that the 
necessity of some such protection is beginning to 
be quite generally admitted. 

Most of the actual limitation of competition has 
been done without the aid of the law, and to a 
large extent in defiance of the law. A pooling 
contract, or, in fact, almost any combination 
of capitalists or laborers which may have the ef- 
fect of limiting competition, has been placed on 
the same level with a gambling contract. It was 
void from the beginning : the Jaw could not en- 
force it. Whatever may be thought of the desir- 
ableness of such combinations, there can be no 
doubt that this state of the law made them worse 
than they otherwise would have been. A com- 
bination to which the law will not lend its aid, 
almost necessarily pursues a short-sighted policy. 
The worst features of the system of combination 
are intensified. 

That such combinations will exist, whatever 
our laws on the subject, has become quite obvious. 
That unregulated competition sometimes produces 
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the worst results, is also obvious. Why not allow 
voluntary regulation of such competition within 
certain limits, and hold the combination respon- 
sible for abuses which may arise? An open, 
responsible, perhaps incorporated combination of 
capital or labor is in many respects better to deal 
with than a secret and lawless one. Such pub- 
licity would increase the power of combinations 
for good ; while the chance for evil, whether by a 
‘corner’ or a ‘ boycott,’ would be greatly dimin- 
ished by responsibility. There is a clearly per- 
ceptible movement of public opinion in this direc- 
tion. How far it will carry us remains to be seen. 
In England they have gone much farther than we 
have, and the results seem to be good. On the 
continent they have gone much further than in 
England. As far as concerns railroad policy, it is 
safe to say that the continental states have adopted 
the principle that the only way to prevent the 
abuse of free competition is to recognize combi- 
nation, and hold each combination responsible for 
what it does. 

The successive points may be summed up as 
follows :— 

1. The present century has witnessed a rapid 
concentration of industrial power in a few hands. 

2. Where power has been thus concentrated, 
responsibility has been lessened ; where contract is 
nominally free, the stronger party can shift the 
responsibility upon the weaker. 

8. An individual dealing with a large concern 
cannot rely on free competition to protect him. 
Sometimes it does not exist, and sometimes it 
can not. 

And the practical conclusion is, that it is a 
great deal more important to put the responsibil- 
ity upon the shoulders of the men who have the 
power, than to insist upon a nominal freedom 
which does not correspond to the facts. 

This paper is not intended as a plea for exten- 
sion of government activity. Such extension is 
threatened from every quarter, and it involves.the 
most serious dangers, both political and moral. 
To argue in favor of unrestricted freedom of 
contract is simply to court such danger. Allow 
the employer to exempt himself from responsi- 
bility, and you drive the community into a system 
of factory inspection. Allow the railroad to make 
arbitrary differences in its charges, and you fur- 
nish the most powerful argument in favor of 
state railroad ownership. To try to preserve 
freedom by chafing at the restrictions of public 
policy is simply suicidal. 

For a nation to enjoy political liberty, it was 
necessary for its members to resign some of their 
former lawless independence: the alternative was 
despotism. To enjoy industrial liberty, it will be 
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necessary to resign the claim to industrial law- 
lessness : the alternative is socialism. 
ARTHUR T. HADLEY. 


HT. 


THIS is a question in speculative jurisprudence. 
In old times we never should have thought of 
debating such a question. It is, however, far 
from being a silly question in the times on which 
we have fallen. It brings out, upon the arena of 
debate, the major premise of a number of projects 
and doctrines which are now advocated; and we 
know that the fallacies lurk most in the assump- 
tions of the major premise. It isalso a significant 
fact that we are forced to discuss speculative 


questions where speculation has no business, just’ 


when speculation is condemned in its proper do- 
main, and when the true uses of history are 
ignored by those who want to use history out of 
its sphere. 

Status and contract, regulation and freedom, 
combination and competition, are the jurispruden- 
tial, the constitutional, and the economic facets 
of the same thing. Each couplet is complete in 
itself, and its parts are entirely complementary, as 
much so as heat and cold. Hence, if we narrow 
the field of contract, we shall extend that of 
status. We shall create new rights derived from 
the new status, either for all citizens or for the 
classes affected (e.g., the poor, debtors, employees, 
tenants), to which there will be no corresponding 
obligations ; and we shall correspondingly extend 
the range of torts. We shall in like manner shift 
the adjustment of freedom and regulation now 
existing in our constitutional law, diminishing 
individual responsibility, and increasing collective 
responsibility, in the same degree. 

What, then, are the facts upon which we are 
invited to enter upon such a reconstruction of the 
whole body of jural relations on which our society 
is built ? 

For the last three hundred years the _ best 
thought and labor of civilized men has been de- 
voted to the effort to produce civil institutions 
which would guarantee to each individual the ex- 
elusive use of all his own powers for the pursuit 
of his own ends; i.e., happiness, as he understands 
it, and the equality of all before the law. Such a 
thing as an economically free man cannot exist, 
because our life on earth is held in conditions 
which we can modify only within narrow limits 
at best. The last hundred years, however, have 
seen a growth of our power over the harsh condi- 
tions of life by a development of the arts, which 
we never tire of glorifying. This development of 
the arts has made necessary a new and very wide 
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organization of mankind for industrial purposes : 
it has produced a great demand for talent in the 
way of organizing and executive ability, and it 
has given enormous importance to capital (plant, 
tools, and machinery). The new organization is 
necessarily impersonal, automatic, and mechanical, 
The effect of liberty, combined with the new 
development of the arts, has been to surround 
every man in our society with a great range of 
new chances, from the chance of becoming a 
gang-boss to that of becoming a great captain of 
industry. Formerly a man might rise, it is true, 
but the chances of doing so were limited to sol- 
diers, priests, and royal favorites. A century ago, 
of two weavers, one might be a better workman 
than the other. He could profit by his superiority 
only within narrow limits. To-day one might 
remain an operative, and the other become a 
great manufacturer. The modern state has, in 
effect, thrown open the chances of success to all, 
in the faith that thus the maximum of industrial 
power would be developed for all, and that the 
maximum of individual happiness would be at- 
tained for each, 

In large measure the aim of fifty or a hundred 
years ago has been realized ; but when we aim to 
go on and realize it still more completely, by a 
fuller realization of liberty to win, and security to 
have and hold, we are met by a reaction. We are 
told that liberty does not produce an ideal society, 
and that there are yet thousands of poor, unfortu- 
nate, and unhappy. There are no pure and un- 
alloyed results of this so much boasted progress. 
If liberty has opened chances of wide improve- 
ment and advance for the better and the best, it 
has opened chances of deterioration for the weak 
and unfortunate, equally great and as terrible as 
the others are glorious. If society has offered 
chances and given security to the captains of 
industry, it has only created a new order of 
nobles —- plutocrats, in fact ; and the effect of the 
development of talent has only been to bring con- 
trol of the industrial organization into the hands 
of a few powerful men, who can readily combine 
to seek selfish ends, and supplant competition by 
combination. 

Everyone knows that there is some measure of 
truth in all this. It is by no means strange that 
it should be exaggerated and enhanced by the 
partial interpretations and incorrect generaliza- 
tions which are sure to be made under such 
circumstances. How could it be expected that 
the world should go on at the rate of the last cen- 
tury, and that some should not get dizzy and 
frightened at the speed? How could it be expected 
that all should keep their heads cool, and their 
judgment sound, so as to interpret correctly all 
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the confused and perplexing phenomena of such a 
period of transition and confusion? We are on 
trial, really, as to whether we can appreciate and 
deserve our inheritance of institutions, rights, 
powers, and opportunities. The great test prob- 
lem of our time is whether we can now, after 
overthrowing all the old privileges, hold steadily 
the balance of truth and justice, so as not to create 
new privileged classes in the new rulers of society. 
The impatience and derision with which the most 
sober appeals, and the most justifiable demands to 
know what is meant and whither we are being 
led, are met, is not re-assuring. The phrase- 
makers and the sentimentalists seem to have the 
control for the moment. 

It is true that men have attached hopes of easy 
and universal happiness to progress which were 
doomed to disappointment. It is true that the 
new development brings new tasks and new diffi- 
culties. All development will do so to the end of 
time. It is true that the great plutocrats and 
captains of industry have now great power, and 
that, like all others who have ever held power, 
they may abuse it. It does follow, truly, that ap- 
propriate developments of our institutions will be 
called for to meet the new difficulties. The 
proper solution of all such cases must be found as 
they arise one by one. It is a vicious and mis- 
chievous procedure to anticipate them, to speculate 
about them, and to lay down broad principles in 
advance by which to solve them. It is as vicious 
in political science as casuistry is in morals. 

There are three very common assertions in re- 
gard to the effects of modern improvements which 
I hold to be incorrect in fact. 

1. It is often asserted that progress has made 
the poor poorer, and that it has crushed down 
those who are worst off to a position worse than 
that which they formerly occupied. This is an 
historical assertion, and is quite different from the 
other assertion with which it is often connected, 
that our least well-to-do classes are not ideally 
well off. The advance-guard of our society is far 
ahead of any grade of physical well-being which 
men have ever before enjoyed, and the distance 
between our advance-guard and our rear-guard 
is far greater than ever before; but the rear- 
guard is far ahead of any position which the rear- 
guard ever occupied before. From this statement 
the victims of industrial folly or vice must be ex- 
cluded. At no time has any iarge mass of men 
enjoyed such command of the conditions of ma- 
terial welfare as is now enjoyed by the mass of 
men in the great civilized states. This is the 
only proper measure of social achievements, not 
any ideal. If anyone thinks that this could be 
gained without any alloy of incidental trouble and 
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difficulty, he must have little experience in the 
observation of human affairs. 

2. It is sometimes asserted that the chief result 
of progress is to offer more chances for gambling 
speculation. On the contrary, the result of the 
improvements in production and transportation 
has been to reduce the irrational element in trade 
and industry to rationality. There are no specula- 
tors in the United States to-day who are any bolder 
than Bingham and the two Morrises, and the mer- 
chants of the commercial war period, and the land 
speculators of old times. It is erroneously asserted 
that the great gains in wages of superintendence 
come from speculation. If that were true, they 
would, like all gambling gains on pure luck, ulti- 
mately average zero. The great gains of the su- 
perintendent, which are popularly called specula- 
tive, come from reducing the irrational element of 
luck to rationality, by investigation of facts, saga- 
city in judging the market, and calculation of 
probable results. 

3. It is asserted that progress has given the cap- 
tains of industry control of the labor market. 
Taking good and bad times together, it is im- 
possible to say who has the control of the labor 
market, employer or employee, because neither 
of them has it. Each needs the other. As the 
times change, the need of one for the other may 
become greater, and one or the other becomes 
stronger in the market accordingly. 

Having thus cleared the ground and got the 
case before us, let us attempt a more specific reply 
to the question proposed. 

1. The great use of history is to verify and rec- 
tify our deductions by a continual reference of 
them to facts of observation; but a further use of 
history and sociology is to train the Judgment to 
an instinct or sagacity for the estimate of the con- 
ditions under which, and the limits within which, 
we can take measures for an end which we judge 
expedient. This instinct or sagacity can be ex- 
pressed in certain maxims, but the maxims are in- 
elastic, and fail to carry the very element which 
is most important. The finest example of this is 
the maxim laissez-faire. For purposes of instruc- 
tion, and for those who are not in the way of 
forming the instinct described by independent 
study, the maxim is of the greatest value. In any 
case, and for anybody, the lessons of history take 
form in general habits of thought, points of view, 
and prejudices. Now, if I read history aright, it 
warns us against all such rash and empirical inter- 
ferences with rights, interests, and institutions, as 
are proposed under our question. The cases, if 
let alone, develop their own corrective forces, or 
what we thought a great danger proves to owe 
all its terror to our short-sighted misjudgment. 
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‘Will not the confusion solve itself? Will not our 
interference only intensify the confusion? The 
case which we are discussing stands before us as 
one especially calling for stern common sense. 
The problem has already been made far worse by 
rash and ill-trained speculations about it. False 
notions have been scattered, and impossible hopes 
excited, making vltimately successful and fortu- 
nate solution far more difficult. 

2. If I understand the teachings of history and 
sociology, they show that it is not possible for any 
civil authority to select points at which, or narrow 
lines upon which, it can act upon the social organ- 
ism only once, or only from time to time, and 
thereby impose upon the energies of the people a 
direction toward ends selected by the political 
authority, and diverging somewhat from the ends 
which self-interest would have led the same people 
to choose; self-interest being nothing but the 
rational procedure which leads a man to make up 
his mind what he wants, and to try to get it by 
appropriate means. If a political authority tries 
to do this, its subjects try to save their inter- 
ests, and defeat its purposes, if they can. Hence, 
either the state fails of its purpose, or it has to 
constantly extend the scope of its control. I hold 
that an interference with freedom of contract 
would either fail of what is attempted by it, or 
would force a restoration of all that coercive 
power and comprehensive regulation in the state 
which it has been the work of three hundred 
years to break down. The socialists describe com- 
petition as the war of all upon all, —a description 
of it which has neither truth nor sense ; but, if 
the course which | have just described should be 
taken by a modern democratic state, it would 
realize the tyranny of a majority over the indi- 
vidual, — the true socialistic tyranny, the most 


powerful, far-reaching, cruel, and terrific tyranny 


that could exist amongst men. 

3. Any interference with free contract would 
lower the existing organization of society, be- 
cause it would render insecure those manifold 
relations of rights and interests by which the 
organization of society is kept up. Society, how- 
ever, keeps up its present rate of production only 
by virtue of all the existing organization. If the 
organization should be lowered, the production 
would be lowered. If the relations of landlord 
and tenant, lender and borrower, employer and 
employee, are rendered insecure or indefinite, and 
if a man who enters into those relations may 
jeopardize his property and his rights, or find his 
contracts subject to revision by outside and irre- 
sponsible interference, few persons will venture to 
enter into those relations. Industrial power to-day 
depends upon the subdivisions and combination of 
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all these relationships. To destroy or impair them 
would be to lower the efficiency of capital, dimin- 
ish production, impoverish us all, and, finally, either 
lower the population, or reduce a large part of it 
to distress. 

If there is to be any interference with freedom 
of contract, it may be brought to bear either upon 
the making of the contract or on the interpretation 
and solution of it. | 

Generally speaking, a man does not want any 
interference with the formation of his contract. 
When two men make a contract, they do it be- 
cause both of them expect to gain by it. One of 
them would therefore be just as much opposed to 
any interference with it as the other. If, however, | 
one of the parties felt himself weak in the negoti- 
ation, and desired the intervention of some third 
party in his behalf, it is plain that it would be 
necessary to add some coercion to make the second 
party to the contract consent to go into it at all 
on the imposed terms. The usury law is a case in 
point. It has always been impossible to make it 
work successfully, because there is necessary to its 
successful operation a further stipulation, that any- 
one who has capital shall lend it to anybody who 
wants it at the prescribed rate. So with regard to 
arbitration on wages. If it should attempt to de- 


cide what wages ought to be paid, it would still be 


necessary to enact that the employer must employ 
the employee at those wages. 

4, If the interference is to be exerted on the 
interpretation and solution of contracts, it must 
be general in its terms, and apply to specific antici- 
pated groups of cases. No such legislation can be 
framed which will not be harsh and mischievous 
to a great degree. The bankruptcy law is already 
a case of it, and no bankruptcy law has ever been 
devised which does not work with great friction 
and great injustice on the special cases to which it 
is applied. The only excuse for a bankruptcy law 
is the otherwise insoluble nature of the case. 

5. I have debated the question as if an inter- 
ference with freedom of contract for adult men 
was possible; but the argument shows that it is” 
not possible. If there are any difficulties already 
clearly defined as consequences of modern im- 
provements, they consist in chances for combina- 
tion. The correct inference is, that what is needed 
isto take measures, if any, to restore free compe- 
tition. What we want is not less of it, but more 
of it. Our welfare lies in maintaining it, and 
warding off interferences with it. If we intro- 
duce any form of interference with it by law or 
by administrative intervention, we shall open the 
door to all sorts of corruption. There is no pos- 
Interfer- 
ence has no tests or guaranties, It must necessarily 
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degenerate into patronage, favoritism, sycophancy, 
and intrigue. It is only necessary to notice the 
doctrines which are affirmed and the prepositions 
which are put forward now, by the advocates of 
interference, to perceive the full extent of this 
danger. The views and propositions to which we 
are treated contain all possible assumptions as to 
facts, and all conceivable variety of views, whims, 
and fads, about social affairs. Which of these 
schools or tendencies would get the upper hand, 
if our laws and institutions allowed anybody to 
impose his notions on his neighbor’s interest? 
Any system of interference is necessarily arbi- 

trary, and puts terrible power in the hands of the 
administrative authority, whatever it is. The 
value of laissez-faire and free competition is not 
that that system gives any guaranties of ideal 
result, or promises to fulfil any optimistic expec- 
tations, but that it throws out arbitrary action, 
and leaves rights and interests to be adjusted by 
their own collision and struggle, until they find 
their true resultant in the facts and conditions of 
the case. This is said to develop egoism in each 
of the parties to the struggle: but, if history 
teaches any thing, it is, that, under the system of 
interference, the regulator, whoever he is, devel- 
ops his egoism at the expense of both the original 
parties to the struggle. A democratic or socialistic 
committee will surely prove no new device in 
that respect. 

6. If it is true that we are going through a social 
evolution which is about to produce great trans- 
formations in society, especially as regards the 
distribution of political and industrial power, that 
is the strongest possible reason why all the people 
who are ready at once with their notions about 
what this evolution is going to produce, or ought 
to produce, should be most carefully prevented 
from meddling with it; and why, on the other 
hand, the evolution should be allowed to work 
itself out freely, that we may see what it is, or is 
to produce. 

7%. I believe that it is a complete mistake to 
interpret the course of things which we see as 
mnoving towards more regulation. The one 
supreme characteristic of our time is the thirst 
of the individual for material comfort and lux- 
ury. The socialists themselves bear strongest 
witness to it. The whole motive of their doctrine 
and work is that some people have not succeeded 
in this great pursuit of all. They demand a share, 
or a bigger share, in what? Nothing but the mate- 
rial enjoyments won by modern industry. The 
destructive work which is on foot is all aimed at 
the vested interests which secure some in enjoy- 
ment of goods, although they contribute no present 
work to the productive effort of society. But that 
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very temper which leads to, or allows, that de- 
struction of vested interests, will support all rights 
which are based on contribution to the productive 
effort. The result will be ‘the survival of the 
fittest’ in its most pitiless form. The contest which 
is often described as between labor and capital 
is really between those who have and those who 
have not. Plenty of laborers are to be found 
amongst, those who have. 

8. At the very time when it is proposed that our 
legislatures shall widen their functions, and assume 
more and more of the duties and reponsibilities of 
the old police and bureaucratic despotisms, those 
legislatures are showing themselves less and less 
fit for such functions. While the tasks grow larger 
and more complicated, the legislatures are less fit 
by their membe. ship and organization to deal with 
the tasks, and every indication is that they will 
become still less so. They fail more and more under 
the dominion of plutocrats; and, the wider the . 
functions they have, the more will it be possible 
for plutocrats to attain their ends by legislative 
corruption. Hence greater governmental func- 
tions would simply enhance the greatest evil we 
have to fear. Our legislatures also depart con- 
stantly more and more from the character of great 
councils, deliberating for the public and general 
good, and tend more to the character of assem- 
blies of the representatives of local and industrial 
interests, who are compromising and adjusting 
their conflicting interests, by a method which sim- 
ply consists in combining for their own advantage 
against those who are not on hand to fight their 
battle on the legislative arena. Such, in a higher 
degree, would be the only effect of subjecting more 
interests to legislative control. 

It is one of the fashionable fads to suppose that 
there is in the community an active principle of 
‘distributive justice’ which is available to take 
the place of supply and demand in regulating 
rights and interests. It is sufficient to point to 
political affairs as a test of the force, value, and 
availability of such asentiment. If a jury cannot 
do justice in a petty criminal case without all the 
apparatus and procedure of the court to instruct 
and guide them, how can a popular and unguided 
sentiment be available to decide the most delicate 
questions of rights and interests ? 

There is one direction in which modern progress 
has already developed a need for new institutions 
or the modification of old ones; that is, to con- 
nect with liberty suitable and equivalent guaran- 
ties of responsibility. tt may not be going 
beyond the limits of the subject to point out, in 
closing, the line upon which fruitful reform effort 
may be made by those who desire to work for 
reform. W. G. SUMNER. 


